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NOTICE. 

The Royal Society of New South Wales originated in 1821 
as the " Philosophical Society of Australasia"; after an interval 
of inactivity, it was resuscitated in 1850, under the name of the 
" Australian Philosophical Society," by which title it was known 
until 1856, when the name was changed to the "Philosophical 
Society of New South Wales"; in 1866, by the sanction of Her 
Most Gracious Majesty the Queen, it assumed its present title, 
and was incorporated by Act of the Parliament of New South 
Wales in 1881. 
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Charles Smith Wilkinson Esquire Government Geologist 
Members of the Council And whereas it is expedient that 
the said Sotnety should be incorporated and should be invested 
with the powers and authorities hereinafter contained Be 
it therefore enacted by the Queen's Most Excellent Majesty 
by and with the advice and consent of the Legislative CouncH 
and Legislative Assembly of New South Wales in Parliament 
assembled and by the authority of the sai^e as follows : — 

1. For the purposes of this- Act the following words in 
inverted commas shall unless the context otherwise indicate 
bear the meaning set against them respectively — 

" Corporation*' the Society hereby incorporated 

" Council" the Members of the Council at any duly con- 
vened meeting thereof at which a quorum according 
to the by-laws ^t the time being shall be preseitt 

" Secretary" such person or either one of such persons 
who shall for the time being be the Secretary or 
Secretaries honorary or otherwise of the said Society 
(saving and excepting any Assistant Secretaiy of 
the said Society). 

2. The Honorary President the President Vice-Presidents 
OflScers and Members of the said Society for the time being, 
and all persons who shall in manner provided by the rules 
and by-Laws for the time being of the said Society become 
members thereof shall be for the purposes hereinafter 
mentioned a body corporate by the name or style of " The 
Royal Society of New South Wales" and by that name 
shaJl and may have perpetual succession and a common seal 
and shall and may enter into contracts and sue and be sued 
plead and be impleaded answer and be answered unto defend 
and be defended in all Courts and places whatsoever and 
may prefer lay and prosecute any indictment information 
and prosecution against any person whomsoever and any 
summons or other writ and any notice or other proceeding 
which it may be requisite to serve upon the Corporation 
may be served upon the Secretary or one of the Secretaries 
as the case may be or if there be no Secretary or if the 
Secretaries or Secretary be absent from the Colony then 
upon the President or either of the Vice-Presidents. 

3. The present rules and by-laws of the said Society shall 
be deemed and considered to be and shall be the rules and 
by-laws of the said Corporation save and except in so far as 
any of them are or shall or may be altered varied or repealed 
under the powers for that purpobe therein contained or are 
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or may be inconsistent or incompatible with or repugnant tor 
any of the provisions of this Act or any of the laws now or 
hereafter to be in force in the said Colony. 

4. The Corporation shall have power to purchase acquire Power to aoqnire 
and hold lands and any interest therein and also to sell and JSJ ^^ ^ *^ 
dispose of the said laoids or any interest therein and all ' 
lands tenements hereditaments and other property of whair 

ever nature now belonging to the said Society under the 
said rules and by-laws or vested in Trustees for them shall 
cm the passing of this Act be vested in and become the 
property of the said Corporation subject to all charges claims 
and demands in anywise affecting the same. 

5. The ordinary business of the Corporation in reference OitUnuy 

to its property shall be managed by the Council and it shall S2Sgod*bythe 
not be lawful for individual members to interfere in any CooncU. 
way in the management of the affairs of the Corporation 
except as by the rules and by-laws for the time being shall 
be specially provided. 

6. The Council shall have the general management and Powers of 
superintendence of the affairs of the Corporation and except- ^ ' 
ing the appointment of President and Vice-Presidents and 
other honorary officers who shall be appointed as the by-laws 

of the Society shall from time to time provide the Council 
shall have the appointment of all officers and servants re- 
quired for carrying out the purposes of the Society and of 
preserving its property and it may also define the duties and 
fix the salaries of all officers Provided that if a vacancy 
shall occur in the Council during any current year of the 
Society's proceedings it shall be lawful for the Council to 
elect a member of the Society to fill such vacancy for the 
unexpired portion of the then current year The Council 
may also purchase or rent land houses or offices and erect 
buildings or other structures for any of the purposes for 
which the Society is hereby incorporated and may borrow 
money for the purposes of the Corporation on mortgages of 
the real and chattel property of the Corporation or any part 
thereof or may borrow money without security provided that 
the amount so borrowed without security shall never exceed 
in the aggregate the amount of the income of the Corporation 
for the last preceding year and the Council may also settle 
and agree to the covenants powers and authorities to be 
contained in the securities aforesaid. 

7. In the event of the funds and property of the Corpo- UabUitj of 
ration being insufficient to meet its engagements each ™««"^"* 
member thereof shall in addition to his subscription for the 



then current year be liable to contribute a sum equal thereto 
towards the pajrment of such engagements but shall not be 
otherwise individuallj liable for the same and no member 
who shall have commuted his annual subscription shall be so 
liable for any amount beyond that of one year's subscription. 
Curtodyof 8. The Council shall have the custody of the common seal 

*''°°**'° ' of the Corporation and have power to use the same in the 
affairs and business of the Corporation and for the execution 
of any of the securities aforesaid and may under such seal 
authorize any person without such seal to execute any deed 
or deeds and do such other matter as may be required to be 
done on behalf of the Corporation but it shall not be neces- 
sary to use the said seal in respect of the ordinary business 
of the Corporation nor for the appointment of their 
Secretaries Solicitor or other officers. 

^j^fl^^oopy of 9, The production of a printed or written copy of the 
la^to be evi- rules and by-laws of the Corporation certified in writing by 
denca ^.j^^ Secretary or one of the Secretaries as the case may be 

to be a true copy and having the common seal of the 
Corporation affixed thereto shall be conclusive evidence in 
all Courts of such rules and by-laws and of the same having 
been made under the authority of this Act. 

miSJln'due* ^^' "^ ^^*^® ^^^ ®^ *^® elections directed by the rules and 

time Buiybe by-laws for the time being of the Corporation to be made 
q^t^ shall not be made at the times required it shall nevertheless 

be competent to the Council or to the members as the case 
may be to make such elections respectively at any ordinary 
meeting of the Council or at any annual or special general 
meeting held subsequently. 

5JUJ^[S^ 11* The Secretaiy or either one of the Secretaries may 
pomUonfor represent the Corporation in all leiral and equitable pro- 
ceedings and may for and on behalf of the Corporation make 
such affidavits and do such acts and sign such documents as 
are or may be required to be done by the plaintiff or 
complainant or defendant respectively in any proceedings to 
which the Corporation may be parties. 
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RULES. 

{Revised October 1«/, 1879.) 
Additional Utiles adopted I^ovemher 6th, 1884, marked thus, Xa, ^c. 



Object of the Society, 

I. The object of tlie Society is to receive at its stated meetings 
original papers on Science, Art, Literature, and Philosophy, and 
especially on such subjects as tend to develop the resources of 
Australia, and to illustrate its Natural History and Productions. 

Honorary President, 

II. The Governor of New South Wales shall be ex officio 
Honorary President of the Society. 

Other Officers. 

III. The other Officers of the Society shall consist of a 
President, who shall hold office for one year only, but shall be 
eligible for re-election after the lapse of one year ; two Vice- 
Presidents, a Treasurer, and one or more Secretaries, who, with 
six other members, shall constitute a Council for the management 
of the affairs of the Society. 

Election of Officers and Council, 

IV. The President, Vice-Presidents, Secretaries, Treasurer, 
and the six other members of Council, shall be elected annually 
by ballot at the General Meeting in the month of May. 

V. It shall be the duty of the Council each year to prepare a 
list containing the names of members whom they recommend for 
election to the respective offices of President, Vice-Presidents, 
Hon. Secretaries and Hon. Treasurer, together with the names 
of six other members whom they recommend for election as 
ordinary members of Council. 

The names thus recommended shall be proposed at one meeting 
of the Council, and agreed to at a subsequent meeting. 
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Such list shall bo Buspended in the Society's Booms, and a copy 
shall be sent to each ordinary member not less than fourteen days 
before the day appointed for the Annual General Meeting. 

Ya« There shall be elected on to the Council for each ensuing 
year, at least two and not more than three members of the Society 
who were not members of the Council for the previous year. 

VI. Each member present at the Annual General Meeting 
shall have the power to alter the list of names recommended by 
the Council, by adding to it the names of any eligible members 
not already included in it and removing from it an equivalent 
number of names, and he shall use this list with or without such 
alterations as a balloting list at the election of OfiBcers and 
Council. 

The name of each member voting shall be entered into a book, 
kept for that purpose, by two Scrutineers elected by the members 
present. 

No ballot for the election of members ot Council, or of new 
members, shall be valid unless twenty members at least shall 
record their votes. 

Vacancies in the Council during the year. 

VII. Any vacancies occurring in the Council of Management 
during the year may be filled up by the Council. 

CandidatcB for admission, 

VIII. Candidates must be at least twenty-one years of age. 

Every candidate for admission as an ordinary member of the 
Society shall be recommended according to a prescribed form of 
certificate by not less than three members, to two of whom the 
candidate must be personally known. 

Such certificate must set forth the names, place of residence, 
and qualifications of the candidate. 

The certificate shall be read at the three Ordinary General 
Meetings of the Society next ensuing after its receipt, and 
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during the intecYals between those three meetings, it shall be 
suspended in a conspicuous place in one of the rooms of the 
Society. 

The vote as to admission shall take place by ballot, at the 
Ordinary General Meeting at which the certificate is appointed 
to be read the third time, and immediately after such reading. 

At the ballot the assent of at least four-fifths of the members 
voting shall be requisite for the admission of the candidate. 

Entrance JBbe and Subscnptions. 
TX. The entrance money paid by members on their admission 
shall be Two Guineas ; and the annual subscription shall be 
Two Guineas, payable in advance ; but members elected prior to 
December, 1879, shall be required to pay an annual subscription of 
One Guinea only as heretofore. 

The amount of ten annual payments may be paid at any time 
as a life composition for the ordinary annual payment. 

TXa. The entrance fee and first annual subscription shall be 
paid within two months from the date of election ; otherwise the 
election shall be void. 

The Council may, however, in special cases, extend the period 
within which these payments must be mada 

IXb. Composition fees shall be treated as capital, and shall 
be deyoted to the Building Fund Account, or invested. 

I^ew Members to he informed of their election, 

X. Every new member shall receive due notification of his 
election, and be supplied with a copy of the obligation (No. 3 in 
Appendix), together with a copy of the Sules of the Society, a 
list of members, and a card of the dates of meeting. 

Members shall sign Bulu — Ibrmal admission, 

XI. Every member who has complied with the preceding 
Sules shall at the first Ordinary General Meeting at which ha 
shall be present sign a duplicate of the aforesaid obligation in a 
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book to be kept for tbat purpose, after whicb he Bhall be presented 
by some member to the Chairman, who, addressing him by name, 
shall say : — " In the name of the Eoyal Society of New South 
Wales I admit you a member thereof." 

Annual subscriptions, token due, 

XII. Annual subscriptions shall become due on the 1st of 
May for the year then commencing. The entrance fee and first 
year's subscription of a new member shall become due on the 
day of his election. 

XIIa. Persons elected on or after the first day of October in 
any year shall pay the annual contribution as in advance for the 
following year, but in every case within two months after noti- 
fication of their election has been made to them by the Honorary 
Secretary. 

Members whose subscriptions are unpaid not to enjoy privileges, 

XIII. An elected member shall not be entitled to attend the 
zieetings or to enjoy any privilege of the Society, nor shall his 
name be printed in the list of the Society, until he shall have 
paid his admission fee and first annual subscription, and have 
returned to the Secretaries the obligation signed by himself. 

Subscriptions in arrears, 

XIV. Members who have not paid their subscriptions for the 
cu]T:^nt year, on or before the 31st of May, shall be informed of 
the fact by the Hon. Treasurer. 

No member shall be entitled to vote or hold office while his 
subscription for the previous year remains unpaid. 

The name of any member who shall be two years in arrears 
with his subscriptions shall be erased from the list of members, 
but such member may be re-admitted on giving a satisfactory 
explanation to the Council, and on payment of arrears. 

A t the meeting held in July, and at all subsequent meetings 
for the year, a list of the names of all those members who are in 
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arrears with their annual subscriptions shall be suspended in the 
Sooms of the Society. Members shall in such cases be informed 
that their names have been thus posted. 

XIVa. Any member in arrears shall cease to receive the 
Society's publications, and shall not be entitled to any of the 
privileges of the Society until such arrears are paid. 

Besignation of Members. 

XV. Members who wish to resign their membership of the 
Society are requested to give notice in writing to the Honorary 
Secretaries, and are required to return all books or other property 
belonging to the Society. 

ExpuUion of Members. 

XVI. A majority of members present at any ordinary meet- 
ing shall have power to expel an obnoxious member from the 
Society, provided that a resolution to that effect has been moved 
and seconded at the previous ordinaiy meeting, and that due 
notice of the same has been sent in writing to the member in 
question, within a week after the meeting at which such resolution 
has been brought forward, 

Honorary Members. 

XVII. The Honorary Members of the Society shall be persons 
who have been eminent benefactors to this or some other of 
the Australian Colonies, and distinguished patrons and promoters 
of the objects of the Society. Every person proposed as an 
Honorary Member must be recommended by the Council and 
elected by the Society. Honorary Members shall be exempted 
from payment of fees and contributions : they may attend the 
meetings of the Society, and they shall be furnished with copies 
of the publications of the Society, but they shall have no right 
to hold office, to vote, or otherwise interfere in the business of 
the Society. 

The number of Honorary Members shall not at any one time 
exceed twenty, and not more than two Honorary Members shall 
be elected in any one year. 



zxu 

Corresptrnding Mmbers, 

XYIII. Corresponding Members shall be persons, not resident 
in New South Wales, of eminent scientific attainments, who may 
hare famished papers or otherwise promoted the objects of the 
Society. 

Corresponding Members shall be recommended by the Council, 
and be balloted for in the same manner as ordinary Members. 

Corresponding Members shall possess the same privileges only 
aa Honorary Members. 

The number of Corresponding Members shall not exceed 
twenty-five, and not more than three shall be elected in any one 
year. 

Ordinary Oeneral Meetings, 

XIX. An Ordinary General Meeting of the Boyal Society, to 
be convened by public advertisement, shall taike place at 8 p.m., 
on the first Wednesday in every month, during the last eight 
months of the year ; subject to alteration by the Council with 
due notice. 

Order of Business. 

XX. At the Ordinary General Meetings the business shall be 
transacted in the following order, unless the Chairman specially 
decide otherwise : — 

1 — Minutes of the preceding Meeting. 

2 — New Members to enrol their names and be introduced. 

3 — ^Ballot for the election of new Members. 

4 — Candidates for membership to be proposed. 

6 — ^Business arising out of Minutes. 

6 — Communications from the Council. 

7 — Communications from the Sections. 

8 — Donations to be laid on the Table and acknowledged. 

9 — Correspondence to be read. 
10 — Motions from last Meeting. 

11 — Notices of Motion for the next Meeting to be given in. 
12 — Papers to be read. 
13 — Discussion. 
14 — ^Notice of Papers for the next Meeting. 
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XXa. At the ordinary meetings of the Society nothing relating 
to its regulations or management, except as regards the election 
or ejection of members, shall be brought forward, unless the same 
shall have been announced in the notice calling the meeting, or 
be otherwise provided for in these Bules. 

XXb. a special meeting of the Society may be called by the 
Council, provided that seven days notice be given by advertisement, 
or shall be so called on a requisition signed by at least twenty-five 
members of the Society, to consider any special busLness thus 
notified. 

Annual General Meeting. — Annual Reports, 

XXI. A General Meeting of the Society shall be held annually 
in May, to receive a Eeport from the Council on the state of 
the Society, and to elect Officers for the ensuing year. The 
Treasurer shall also at this meeting present the annual financial 
statement. 

Amission of Visitors, 

XXn. Every ordinary member shall have the privilege of 
introducing two friends as visitors to an Ordinary General 
Meeting of the Society or its Sections, on the following con- 
ditions : — 

1. That the name and residence of the visitors, together 

with the name of the member introducing them, be 
entered in a boo^ at the time. 

2. That they shall not have attended two consecutive 

meetings of the Society or of any of its Sections in the 
current year. 
The Council shall have power to introduce visitors irrespective 
of the above restrictions. 

^ Oouncil Meetings. 

XXTTT. Meetings of the Council of Management shall take 
place on the last Wednesday in every month, and on such other 
days as the Council may determine. 
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XXIIIa. The President or Hon. Secretaries, or any three 
Members of the Council, may call a meeting of the Council, 
provided that due notice of the same has been sent to each Member 
of the Council at least three days before such meeting. 

Absence from Meetings of Council. — Quorum, 

XXIV. Any member of the Council absenting himself from 
three consecutive meetings of the Council, without giving a satis- 
factory explanation in writing, shall be considered to have vacated 
his office. No business shall be transacted at any meeting of 
the Council unless three members at least are present. 

Duties of Secretaries. 

XXV. The Honorary Secretaries shall perform, or shall cause 
the Assistant Secretary to perform, the following duties : — 

1. Conduct the correspondence of the Society and Council. 

2. Attend the General Meetings of the Society and the 

meetings of the Council, to take minutes of the pro- 
ceedings of such meetings, and at the commencement 
of such to read aloud the minutes of the preceding 
meeting. 

8. At the Ordinary Meetings of the members, to announce 
the presents made to the Society since their last meeting ; 
to read the certificates of candidates for admission to 
the Society, and such original papers communicated to 
the Society as are not read by their respective authors, 
and the letters addressed to it. 

4. To make abstracts of the papers read at the Ordinary 

General Meetings, to be inserted in the Minutes and 
printed in the Proceedings. 

5. To edit the Transactions of the Society, and to superintend 

the making of an Index for the same. 

6. To be responsible for the arrangement and safe custody 

of the books, maps, plans, specimens, and other property 
of the Society. 
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7. To make an entry of all books, maps, plans, pampUetSi 

Ac., in the Library Catalogue, and of all presentations 
to the Society in the Donation Book. 

8. To keep an account of the issue and return of books, 

Ac., borrowed by members of the Society, and to see 
that the borrower, in erery case, signs for the same in 
the Library Book. 

9. To address to every person elected into the Society a 

printed copy of the Forms Nos. 2 and 3 (in the 
Appendix), together with a list of the members, a copy 
of the Bules, and a card of the dates of meeting ; and 
to acknowledge all donations made to the Society, by 
Term No. 6. 

10. To cause due notice to be given of all Meetings of the 

Society and Council. 

11. To be in attendance at 4 p.m. on the afternoon of 
Wednesday in each week during the session. 

12. To keep a list of the attendances of the members of the 

Council at the Council Meetings and at the ordinary 
General Meetings, in order that the same may be laid 
before the Society at the Annual General Meeting held 
in the month of May. 

The Honorary Secretaries shall, by mutual agreement, divide 
the performance of the duties above enumerated. 

The Honorary Secretaries shall, by virtue of their office, be 
members of all Committees appointed by the CounciL 

Contribution* to the Society. 
XXVI. Contributions to the Society, of whatever character, 
must be sent to one of the Secretaries, to be laid before the 
Council of Management. It will be the duty of the Council to 
arrange for promulgation and discussion at an Ordinary Meeting 
such communications as are suitable for that purpose, as well as 
to dispose of the whole in the manner best adapted to promote 
tlie objects of the Society. 
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XXVIa. The original copy of every paper communicated to 
the Society, with the illustrative drawings, shall become the 
property of the Society unless stipulation be made to the contrary; 
and authors shall not be at liberty, save by permission of the 
Council, to publish the papers they have communicated, until 
such papers or abstracts of them, have appeared in the Journal 
or other publications of the Society. 

XXYIb. If any paper of importance is communicated during 
the recess, the same may be ordered for publication by the Council, 
without being read to the Society. 

Management of Funds. 
XXVII. The funds of the Society shall be lodged at a Bank 
named by the Council of Management. Claims against the 
Society, when approved by the Council, shall be paid by the 
Treasurer. 

All cheques shall be countersigned by a member of the Council. 

Money Grants,* 
XXYIII. Grants of money in aid of scientific purposes from the 
funds of the Society — to Sections or to members — shall expire on 
the 1st of November in each year. Such grants, if not expended, 
may be re-voted. 

XXIX. Such grants of money to Committees and individual 
members shall not be used to defray any personal expenses which 
a member may incur. 

Audit of Accounts. 

XXX. Two Auditors shall be appointed annually, at an 
Ordinary Meeting, to audit the Treasurer's Accounts. The 
accounts as audited to be laid before the Annual Meeting in 
May. 

* Applicants for mon^ gnnti are required to sapply the f oUowing information :-> 

1. The nature of the research and the scientific results expected to follow therefrom. 

2. The amount aslced for. 

8. Whether any prerioua giant has been received from any sonroe, and, if so, with 

what results. 
4. Whether any portion of the grant is to be devoted to personal remuneration 
f . What apparatus (if any) of permanent value will be required. 
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Property of the Society to he vetted in the Frendent, ^e, 

XXXI . All properly whatever belonging to the Society shall 
be vested in the Freeident, Vice-Presidents, Hon. Treasurer, and 
Hon. Secretaries for the time being, in trust for the use of the 
Society ; but the Council shall have control over the disburse- 
ments of the funds and the management of the property of the 
Society. 

Sections. 

XXXEI. To allow those members of the Society who devote 
attention to particular branches of science fuller opportunities 
and facilities of meeting and working together with fewer formal 
restrictions than are necessary at the general Monthly Meetings 
of the Society, — Sections or Committees may be established in 
the following branches of science : — 

Section A. — ^Astronomy, Meteorology, Physics, Mathematics, 

and Mechanics. 
Section B, — Chemistry and Mineralogy, and their application 

to the Arts and Agriculture. 
Section O — Geology and Palaeontology. 
Section D, — ^Biology, «.«., Botany and Zoology, including 

Entomology. 
Section E. — Microscopical Science. 
Section F. — Geography and Ethnology. 
Section G. — Literature and the Fine Arts, including 

Architecture. 
Section H. — Medical. 
Section I, — Sanitary and Social Science and Statistics. 

Section Committees — Card of Meetings. 

XX AllT. The first meeting of each Section shall be appointed 
by the Council. At that meeting the members shall elect their 
own Chairman, Secretary, and a Committee of four ; and arrange 
the days and hours of their future meetings. A card showing 
the dates of each meeting for the current year shall be printed 
for distribution amongst the members of the Society. 
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Memhership of Sections, 

XXXIV. Only members of the Society shall have the privilege 
of joining any of the Sections. 

Beporfsjfrom Sections, 

XXXV. There shall be for each Section^a Chairman to preside 
at the meetings, and a Secretary to keep minutes of the pro- 
ceedings, who shall jointly prepare and forward to the Hon. 
Secretaries of the Society, on or before the 7th of December in 
each year, a report of the proceedings of the Section during 
that year, in order that the same may be transmitted to the 
Council. 

Seporfs, 

XXXVI. It shall be the duty of the President, Vice-Presidents, 
and Honorary Secretaries to annually examine into and report to 
the Council upon the state of — 

1. The Society's house and effects. 

2. The keeping of the official books and correspondence, 

3. The library, including maps and drawings. 

4. The Society's cabinets and collections. 

Cabinets and Collections, 

XXXVII. The keepers of the Society's cabinets and coUec* 
tions shall give a list of the contents, and report upon the 
condition of the same to the Council annually. 

JDocuments, 

XXXVIII. The Honorary Secretanes and Honorary Treasurer 
shall see that all documents relating to the Society's property, 
the obligations given by members, the policies of insurance, and 
other securities shall be lodged in the Society's iron chest, the 
contents of which shall be inspected by the Council once in every 
year ; a list of such contents shall be kept, and such list shall be 
signed by the President or one of the Vice-Presidents at the 
annual inspection. 
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Branch Societies. 
XXXTX. The Society shall have power to form Branch So- 
cieties in other parts of the Colony. 

Lihrary, 
XL. The members of the Society shall have access to, and 
shall be entitled to borrow books from the Library, under such 
regulations as the Council may think necessary. 

Alteration of Rules, 
XLI. No alteration of, or addition to, the Bules of the Society 
shall be made unless carried at two successive General Meetings, 
at each of which twenty-five members at least must be present. 
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THE LIBRARY. 

1. The library shall be open for consiiltation and for the issue 
aad return of books daily (except Saturday), between 1*30 and 
6 p.m., and on Saturdays from 9 a.m. to 1*30 p.m. ; also, on the 
evenings of Monday, Wednesday, and Friday, from 7 to 10 p.m. 

1a. The Library will not be open on public holidays. 

2. No book shall be issued without being signed for in the 
Library Book. 

3. Members are not allowed to have more than two volumes 
at a time from the Library, without special permission from one 
of the Honorary Secretaries, nor to retain a book for a longer 
period than fourteen days ; but when a book is returned by a 
member it may be borrowed by him again, provided it has not 
been bespoken by any other member. Books which have been 
bespoken shall circulate in rotation, according to prioriiy of 
application. 

4. Scientific Periodicals and Journals will not be lent until 
the volumes are completed and bound. 

4a. Dictionaries, Encyclopjedias, and other works of reference 
and cost, Atlases, Books and Illustrations in loose sheets, Draw- 
ings, Prints and unbound numbers of Periodicals and Works, 
Journals, Transactions and Proceedings of Societies or Institu- 
tions, Works of a Series, Maps or Charts, are not to be removed 
from the Library without the written order of the President or 
one of the Hon. Secretaries. 

5. Members retaining books longer than the time specified 
shall be subject to a fine of sixpence per week for each volume. 

6. The books which have been issued shall be called in by the 
Secretaries twice a year ; and in the event of any book not being 
returned on those occasions, the member to whom it was issued 
shall be answerable for it, and shall be required to defray the 
cost of replacing the same. 

7. No stranger shall be admitted to the Library except by the 
introduction of a member, whose name, together with that of the 
visitor, shall be inserted in a book kept for that purpose. 

8. Members shall not lay the paper upon which they are 
writing on any Book or Map. 

No tracings shall be made without express permission from the 
Hon. Secretaries. 
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Form No. L 

BOTAL SOOIBTT OF NbW SoUTH WAIJB. 

CmiifieaU of a Candidate for Election, 
Name 

Qualification or occupation 

Address 

being desirous of admission into the Boyal Society of New South Wales, ne, 

the undersigned members of the Society, propose and recommend him as a 

proper person to become a member thereof. 

Dated this day of 18 . 

Fbox Fbbsoital Knowlbsgb. Fbom Gxvbbal S[irowLSDaB. 



Signature of candidate 

Date receiyed 18 



N.B.— This certificate must be signed by three or more members, to two of whom the 
candidate mtut be personaOy known. The candidate must be at least twentv-ooe years of 
a|^ This certificate has to be read at three ordinary general meetings of the Society, 



Form No. 2. 

BoTAL Society of Nbw South Walks. 

The Society's House, 
Sir, Sydney, 18 . 

I have the honour to inform you that you hare this day been elected a 
member of the Royal Society of New South Wales, and I beg to forward to 
you a copy of the Bales of the Society, a printed copy of an obligation, a list 
of members, and a card announcing the dates of meeting during the present 
session. 

According to the Regulations of the Society {vide Bole No. 9), you are 
required to pay your admission fee of two guineas, and annual subscription 
of two guineas for tte current year, before admission. You are also requested 
to sign and return the enclosed form of obligation at your earliest oouTenience. 

I haye, &c.. 

To Hon. Secretazy. 

Form No. 3. 

BOTAL SOCDETT OF NbW SOTTTH WALBS. 

I, the undersigned, do hereby engage that I will endeaTOur to promote 
the interests and welfare of the Boyal Society of New South Wales, and to 
obserre its Rules and By-laws, as long as I shall remain a member thereof. 

Address 
Date 
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Form No. 4. 

KOTAL SOOIRTT OF KbW SOUTH WaLBS. 

The Society's Houae, 
Sir, Sydney, 18 . 

I haTe the honour to inform you that yonr annual subscription of 
for the current year became due to the Boyal Society of New South 
Wales on the Ist of May List. 

It is requested that payment may be made by cheque or Post Office order 
drawn in f arour of the Hon. Treasurer. 

I haTCi &o,, 
Vo Hon. Treasurer. 



Form No. 5, 

BOTAL SOCIBTY OF NeW SOUTn WaLBB. 

The Society's House, 
Sir, Sydney, 18 • 

I am desired by the Boyal Society of New South Wales to forward to 
you a copy of its Journal for the year 18 , as a donation to the library of 
your Society. 

I am further requested to mention that the Society will be thankful to 
receiye such of the Tory valuable publications issued by your Society as it 
may feel disposed to send. 

I haye the honour to be, 
Sir, 
Your most obedient serrant, 

Hon. Secretary. 

Form No. 6. 
BorAL Society of New South Wales. 

The Society's House, 
Sir, Sydney, 18 . 

On behalf of the Boyal Society of New South Wales, I beg to acknow- 
ledge the receipt of and I am directed to conyey to you the 
best thanks of the Society for your most yaluable donation. 

I haye the honour to be. 
Sir, 
Your most obedient serrant, 

Hon. Secretary. 
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Form No. 7. 

JSalloiinff LUifor the Slecium of the Offieen amd Couned. 

KOTAL SOOIXTT OV NbW SoUTH WaLIS. 

Date 

BAZxonvG List for the election of the Officers and Council. 



Freoent Ooimca 


Kamee proposed aa Memben of the new Ck>imca. 




President 






Tioe-Presidents. 






Hon. Treasurer. 






Hon. Secretaries. 












Members of Council. 











If you wish to substitute any other name in place of that proposed, erase 
the printed name in the second column, and write opposite to it, in the third, 
that which you wish to substitute. 



LIST OF THE MEMBERS 



OT THE 



l^oaal ^ffftttg d f[f&r ^fftitl^ ®iaUs. 



P Members who hare contributed papers which have been published in the Society's 
Transactions or Journal ; papers published in the Transactions of the Philosophical Society 
are also included. The numerals indicate the number of such contributions. 

t Members of the Coimdl. 

i Life Members. 



Elected. 
1877 

1877 
1877 
1877 
1864. 
1878 
1874 
1868 
1873 
1856 

1885 
1881 
1877 
1876 
1873 
1882 



1885 
1878 

1877 
1878 
1881 
1878 
1879 
1884 

1876 
1876 



PI 
P3 



Abbott, Joflopli Palmer, M.L. A., 6 Wentworth Court, Elizabeth- 
street. 

Abbott, Thomas Kingamill, S.M., Central Police Office, Sydney. 

Abbott, W. E., Abbotsford, Wingen. 

Adams, Francis, A.J.S. Bank, Sydney. 

Adams, P. F., Surveyor General, Kirribilli Point, St. Leonards. 

Alexander, Q-eorge M., 48, Margaret-street. 

Alger, John, Macquarie-street. 

AUerding, F., Hunter-street. 

AUerding, H. R., Hunter-street. 

Allwood, Bey. Canon, B.A. Cantah,, *' Borklands," Edgecliff 
Road, Woollahra. 

AUworth, Joseph Witter, District Surveyor, East Maitland. 

Amos, Robert, ** Renneil," Elizabeth Bay Road. 

Anderson, H. C. L., M.A., *' Aberfeldie," Summer Hill. 

Atchison, Cunningham Archibald, C.E., North Shore. 

Atherton, Ebenezer, M.R.C.S. J?»^., Macquarie-street. 

Atkinson, J. J. O., J. P., Oldbury, Moss Vale. 



Baas, James Ranson, C.E., 10, Rock wall -street, Potts*s Point. 

Backhouse, Alfred P., M. A., District Court Judge, "Melita," 
Elizabeth Bay. 

Baker, E. A., M.L.A., Erith Colliery, Bundanoon. 

Balfour, James, The Oriental Bank, Pitt-slreet. 

Barff, H. E., M.A., Registrar, Sydney University. 

Barker, Francis Lindsuy, Pitt-street. 

Barraclough, William, Donnelly-street, Balmain. 

Barry, The Most Rev. Dt, A., D.D., D.C.L., Primate, Bishops- 
court, Rand wick. 

Bartels, W. C. W., Richmond Terrace. 

Bassett, W. F., M.R.C.S., Enr;., Bathurst. 
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Elaeied. 
1878 
1884 
1875 

1868 
1875 

1877 
1875 
1876 
1869 
1877 
1878 
1878 

1884 
1878 
1878 

1880 
1877 
1888 

1872 
1879 
1874 
1876 

1871 
1868 

1879 
1876 

1878 
1876 
1880 
1876 
1882 
1877 
1877 
1875 
1875 

1880 



1876 
1876 
1880 
1876 
1876 
1868 
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PI 



Bftjlej, (George W. A., Railwaj Department, Phillip-ttreefe. 

Bajnes, Bichd. B., Yictoria Barracks. 

Bedford. W. J. G., M.R.C.8. Bng,, "Wamtah," Newtown, 

Hobart, Tasmania. 
Beilbj. E. T., 91, Pitt-street. 
BdgraTe, Thomas B., M.D. Edi;, M.B.C.S. Bng., 60, Castle* 

reagh-street. 
Belfield, Algernon H., " Eyersleigh/' Armidale. 
Belisario, John, M.D., Lyons' Terrace. 
Benbow, Clement A., 80, Colleee-street. 
Bensusan, S. L., 44, Castlereagn-street. 
Bennett, Q-eorge F., C.M.Z.S., Toowoomba, Queensland. 
Bemej, Augustus, H. M. Customs, Sjdnej. 
Bestic, Edwin Henry, L.B.C.S., IreL, L.R.C.P., Edin., Phillip- 

streec 
Binstead, Wm. H. Glenthome, Boulevard, Petersham. 
Black, Reginald James, Union Club. 
Black, Morrice A., F.I. A., Actuary, Australian Mutual ProTi- 

dent Society, Pitt-street. 
Blackmann, C. H. E., 375, George-street. 
Bladen, Tliomas, 205^, Victoria-street. 
Blazland, Herbert. M.B.C.S.E., L.B.C.P. Lond,, Hospital for 

the Insane, Callan Park. 
Bolding, H. J., P.M., Narrabri. 
JBond, Albert, BelFs Chambers, Pitt-street. 
Bowen, George M. C, " Keeton," Kirribilli Point, North Shore. 
Brady, Andrew John, Lie. K. k Q. Coll. Phys. Irel., Lie. E. 

Coll. Sur. Irel.f 3, Lyons' Terrace. 
Brazier, John, C.M.Z.S., Corr. M.B.S., Tas., 82, Windmill-street. 
Biereton, John Le Gay, M.D. St. Andrew's, L.B.C.S. Edin,, 

Domain Terrace. 
Brindley, Thomas, St. Stephen's House, Bligh-street, Newtown. 
Brodribb, W. A., The Hon., M.L.C, F.B.G.S., 133, Macquarie* 

street. 
tBrooks, Joseph, F.B.G.S., *' Hone Bank," Nelson-st., Woollahra. 
Brown, Henry Joseph, Newcastle. 
Brown, John Studd, Dubbo. 

Brown, Thomas, *' Rockleigh," Edward-street, North Shore. 
Bullock, Chas. Cyrup, 2, Euroka Terrace, St. Leonards. 
Bundock, W. C, ** Wyangarie," Casino. 
Bumell, Arthur, " Clapton," Forbes-street. 
Burton, Edmund, Land Titles Office, Elizabeth-street North. 
Busby, The Hon. William, M.L.C., "Redleaf," South Head 

Road, WooUahra. 
Bush, Thomas James, Engineer's Office, Gkis Works, Sydney. 



Cadell, Alfred, Vegetable Creek, New England. 

Cadell, Hon. Thomas, M.L.C., Australian Club. 

Caird, George S., *' Lillingstone," Ocean-street, Woollahra. 

Campbell, Allan, L.R.C.P., Qlatgow, Tarn. 

Campbell, The Hon. Alexander, M.L.C., " Roeemont," WoollaLra. 

Campbell, The Hon. Charles, M.L.C., "Clunes," South Kingston. 
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Elected. 
1879 

1879 
1870 
1876 
1882 

1885 
1876 
1882 
1879 
1878 
1884 
1878 

1885 
1876 

1/78 

X878 
1880 

1876 
1856 
1876 

1882 



1882 
1878 
1880 
1859 
1884 

1865 

1869 

1870 
1881 
1877 



1885 
1873 
1876 

1875 
1876 
1877 

1879 



PI 



PI 
PI 
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Cameron, John, Gteodetic Surreyor, Trig. Branch, Surre^or- 
Generars Office. 

Campbell, Beyd. Joseph, M.A., '* The Parsonage," Glen Innes. 

Cane, Alfred, 110, Victoria-street. 

Cape, Alfred J., M.A., Syd,, " Karook," Edgediff Road. 

Carruthers, Chas. Ulic, L.K.Q.C.P., L.R.C.8., Irel., Montague- 
street, Balmain. 

Chadwick, Robert, "Arlington," Edgediff Road, WooUahra. 

Chandler, Alfred, " Wambiana," Homebush. 

Chambers, Thos., F.R.C.P., F.R.C.S. Edin., 1. Lyons' Terrace. 
{Chard, J. S., District Surveyor, Armidale. 

Chatfield, Capln. William, Smith-street, Parramatta. 

Cheaterman, Alfd. Hy., L.S., Surveyor General's Office. 

Chisholm, Edwin, M.R.C.S., E., L.S.A., Ac., " Aljergeldie," 
Ashfield. 

Cliisholm, William, M.I)., Lond.^ 199, Macquarie-strett North. 

Codrington, John Fredk., M.R.C.S., £. ; Lie. R.C. Phys., L. ; 
Lie. R.C. Phys., Edin,, Orange. 

Collie, Revd. Robert, F.L.S., '*The Manse,'* Wellington-street, 
Newtown. 

Colquhoun, George, ** Rossdhu," Darlinghurst Road. 

Colyer, Henry Cox, M.A., " Clinton," Liverpool-street, Darling- 
hurst. 

Colyer, John Ussher Cox, A.S.N. Company, Sydney. 

Comrie, James, " Northfield," Kurrajong Heights. 

Coiider, Wm., Chairman, Local Land Board, Cooma. 

Conhui, George Nugent, F.R.G.S., care of Mr. C. E. Riddell, 
Union Club. 

Copeland, H. P. R., S.W.S. Camp, Narellan. 

Cornwell, Samuel, junr., Kent Brewery, Sydney. 

Cottee, Wm. Alfred, 2, Spring-street. 

Cox, The Hon. George Henry, M.L.C., " Winbourn." Penrith. 

Cox, James, M.D. Edin. C.M.Z.S., F.L.S., 73, Hunter-street. 

Cox, Saml. Herbert, F.C.S., F.G.S., 1 Victoria Terrace, Miller- 
street, North Shore. 

Cracknell, £. C, Superintendent of Telegraphs, Telegraph Office, 
George-street. 

Creed, The Hon. J. Mildred, M.L.C., M.R.C.S. Eng,, L.R.C.P., 
Edin., WooUahra. 

Croudace, Thomas, Lambton. 

Crunmier, Henry, 47, Rialto Terrace, Darlinghurst. 

Cunningham, Andrew, Lanyon, Queanbeyan. 



Dalton, James Neale, Head l^faster. The Queen's School, Sydney. 

Daintrey, Edwin, " .£olia/' Randwick. 

Dansey, George Frederick, M.R.C.S. London^ 329, Cleveland- 
street, Redfem. 

Dangar, Frederick H., " Grantham," Potts's Point. 

Darley, Cecil West, '* Erinagh," Elizabeth Bay Road. 

Darley, Hon. F. M., M.L.C., B.A., Wentworth Court, Eliza- 
beth-street. 

Davenport, Sir Samuel, E.C.M.G., *' Beaumont," Adelaide, 
South Australia. 
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Elected. 
1878 
1885 
1877 
1856 

1881 
1875 

1876 
1876 



1882 

1880 

1880 
1876 
1879 
1882 
1876 
1879 
1884 
1876 

1873 



1876 
1876 
1874 

1876 
1881 
1885 

1876 
1881 
1881 



1877 
1868 
1880 
1881 
1876 
1874 



1876 
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Dean, Alexander, J.P., 64 CaBtlereagli-str&et. 

Deane, Hemr, C.E., GladesTille. 

Deck, John Field, M.D., Ashfield. 
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GSNTLEMSK, 

The Beport of the Council places yon in possession of 
all the particulars of the general progress and work of the 
Society during the past year, and there is but little that I have 
to add to what has been there said. During the year the 
following papers were read : — 1884, May 7 — President's Address, 
by the Hon. Prof. Smith, C.M.G., M.D., LL.D. June 4—" On 
the Bemoval of Bars from the entrances to our Bivers," by 
Walter Shellshear, Assoc. Mem. Inst O.E. July 2— <' Notes on 
Gold," by Dr. Leibius, M.A., F.C.S. ; ''Some Minerals new to 
New South Wales," by Pi-ofessor Liversidge, F.RS. ; " On the 
Oven-mounds of Aborigines in Victoria," by Bev. Peter Macpher- 
son, M.A, August 6 — "Notes on the Tixxjhoided Plane," by 
Lawrence Hargrave. September 3 — " A new Foi-m of Actino- 
meter, by H. C. Bussell, B.A., F.RA.S. November 6— "Notes 
on some Mineral Localities in the Northern Districts of New 
South Wales," by D. A. Porter. December 3— "Notes on 
Doryanthus," by Charles Moore, F.KS. ; " Water Supply in the 
Interior of New South Wales," by W. K Abbott ; " Notes on 
a new Self-registering Anemometer," by H. 0. Bussell, RA«y 
F.RA.S. December 17 — "Embryology of the Marsupialia, 
Monotremata and Ceratodus," by W. H. Oaldwelli M.A. 

The Council regret that they have to record the loss by death of 
two honorary and seven ordinary members. The honorary members 
are— Sir F. P. Barlee, K.C.M.a., elected 1875 ; George Bentham, 
O.M.G., F.B.S., elected 1879. Ordinary members — Hon. John 
Frazer, M.La, elected 1875 ; V. W. Giblin, elected 1878, Dr. 
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L. H. J. Maclean, elected 1881 ; R A. A. Morehead, elected 
1850 ; H. Phillips, elected 1856; T. W. Shepherd, elected 1881 ; 
H. Arding Thomas, elected 1876. 

George Bentham is a name vhich can never be forgotten so long 
as Australian botany is studied, and some short notes of his life 
will be interesting. He was bom at Stoke, near Portsmouth, on 
September 22, 1800, and in 1805 his father, General Bentham, was 
sent to St. Petersburgh by the English Government, and there 
the family resided until 1807, during which time the future 
botanist acquired some knowledge of the Russian language. 
Ketuming to England with his family, General Bentham thought 
it best to educate his family by tutors, and hence George Bentham 
never went to any school. After some years the family removed 
to France, and had a large farm, where everything was done to 
improve the methods of cultivation, and for a number of years 
George Bentham had to give his undivided attention to the 
management of the farm ; nevertheless it was here that he acquired 
a taste for the study of botany^ which later on was to absorb all 
his attention. Taking up one day a book on botany, belonging to 
his mother, he was looking through it, and became very much 
interested in the methodical arrangement of plants, and was 
induced to try if, by the aid of the book, he could find out what 
the first plant he met with wa& Succeeding in this after some 
difficulty, his interest was aroused, and he worked steadily on in his 
spare hours until he was induced to devote his life to the study of 
botany. In 1826 he was elected a Fellow of the linnean Sodety, 
and ever after took an active paH in it, and was made President 
in 1863, and resigned in 1877. By the publication of his first 
important work, on the " Labiatarum Genera et Species, 1832 to 
1836," he made his mark in the scientific world. In 1854 he 
went to live in London^ for the purpose of devoting himself to 
i^stematic work at Kew, and this work he continued until his 
death. Here he undertook the Flora of Hong Kong, which was 
the inauguration of the Colonial Floras which have from time ta 
time been issued under the auspices of the authorities at Kew. 
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These finished, he b^an and completed the description of the 
plants of Australia, — ^perhaps the most extensive local exotic flora 
ever published. 

The most important work of his life was carried out in conjunc- 
tion with Sir Joseph Hooker, being a revision after examination 
of the known " Genera of Phanerogams." This work was begun in 
1860, and not finished until 1883. The strain of this great work 
over, and his aim accomplished, his health seems to have failed, 
and after a few months of weakness he died, September 20, 1884. 

Had I consulted my own inclination, and perhaps ease, I should 
in what follows have prepared a ridumi of the science of the past 
twelve months ; but when I came to consider such a course, I found 
that the harvest in Europe had been well gathered, and that here 
the President of another Society had not only harvested first aU 
that was of interest in the Colony, but had gathered in even our 
own little contributions to the general stock of human knowledge; 
and in reading to you the list of papers read before our Society 
last year, I felt that I was but repeating what had already been 
published. I have therefore turned to some unpublished items 
of scientific news, in the hope that they may prove interesting to 
you. The telegraphic determination of the longitude of Australia 
was, so far as the observations are concerned, completed some time 
once ; but there were several links in the chain incomplete when 
Mr. Todd published the first statement of results, and, since the 
values for these sections now accepted difier from those used by 
Mr. Todd, his statement was incorrect. It may seem strange to 
Home of the members that there should be any question about 
what is determined accurately ; but no determinations of longi- 
tude are absolute — ^they are only relatively accurate, and where 
the observations are few in number and disagree it is necessary 
to determine, or perhaps it is better to say " agree," which shall 
be accepted For instance, the longitude of Singapore, one of the 
Jinks in the chain, has been determined twice, and the values 
differ by 0'78s., and it was impossible to get a new determination. 
Now one of the two had been obtained by using the telegraph line 
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80 far as it went, and then transporting chronometers the rest of the 
way, and no determination of personal equation was thought neces- 
sary. The second value was obtained since the telegraph line was 
completed, by good observers, good instruments, and every precaution, 
including a careful determination of personal equation. It was at 
first proposed to take a mean of these values, but ultimately the 
later value was taken. I merely mention this to show what the 
difficulties are like, and that there is some uncertainty even in 
telegraphic determinations of longitude. As the report on the 
determination has been agreed to ready for publication, I will not 
detain you about it now, except to say that the resulting longitude 
of Sydney is lOh. 4m. 49*55s., which is l'26s. less than the value 
derived from my observations of the moon, which were affected 
by uncertainty in the moon's place and the possible personal 
equation in observing the moon between the observers at Green- 
wich and Sydney. Any error of this sort would be magnified about 
twenty-five times in the resulting longitude, and therefore the above 
difference would represent a difference caused in this way of 006s. 

There is a very general impression, borne out by the evidence 
which geology has furnished, that at least the east coast, if not all 
Australia, is rising in relation to the mean level of the sea. The 
late Rev. W, B. Clarke, in a report to the Port Jackson Harbour 
Commission, said " that the coast has risen in former geological 
epochs, and that it has risen during the present epoch is capable 
of distinct prool" '^liaised beaches of shells, which are not 
kitchen middens, may be seen about 25 feet above the sea, near 
Byde on the Farramatta estuary, and at Mossman's Bay, in Port 
Jackson, at a height of 132 feet above high-water." Again — 
" Regarding the whole coast from Broken Bay to Botany Bay afi 
mere peninsulated fragments, united only by low isthmuses, bare 
or covered with sand, as they actually are, one may still see that 
there must have been oscillations of level, and finally elevation.'' 
Speaking of other portions of the coast, Mr. Clarke says : — ** At 
Adelaide, in 1855, the railway between the city and the port was 
being constructed, and Mr. Babbage has since shown that in four 
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years a difference of 4 inches of rise between the levels of those 
places has taken place." And again — " According to Mr. EUery — 
the accomplished and accurate Williamstown observer, the self- 
registering tide-gauge at that place indicated a rise of the bottom 
of Hobson's Bay of 4 inches in twelve months, and a deposit of 
recent shells and imbedded bones of sheep and bullocks which had 
been thrown into the bay is now seen at a level above the reach 
of the tides." Again, quoting from a letter by the late Mr. John 
Kent^ of Brisbane : — " A survey was made of a shelf of rocks in 
Brisbane Biver in 1842, by Captain Gilmore, Mr. Petrie, and 
myself; and in making a re-survey in 1858 Mr. Boberts found the 
relative depths were singularly coirect, but that the general depth 
of water over the shelf of rock had decreased 18 inches in sixteen 
years since the first survey was made." 

Sir Bodfsrick J. Murchison, in the Proceedings of the Boyal 
Geographical Society of London, vol. vii., page 42, quotes from 
a letter he had received from the late Mr. Kent, of Brisbane : — 
" I have lately drawn the attention of the Rev. W. B. Clarke to 
the fact that the eastern coast of Kew Holland is rising, at the 
rate of (say) 1 inch per annum, as ascertained by the height of 
rocks in the river Brisbane above tide-levels, through a period of 
twenty years ; and he assures me that to the south the same result 
has been inferred, though the observations have not extended over 
80 long a period. At what rate the rise is now going on there 
are no data to establish. Till a series of mean tidal levels are 
marked on the rocks of the harbour, and the alteration made as 
distinct as that in Hobson's Bay, any deduction as to the rate of 
rise must be conjectural and unreliable." I have but taken a few 
extracts from a great mass of evidence which Mr. Clarke brought 
forward in proof of the rapid elevation of the coast of Australia. 

I was deeply interested in this report when it was published in 
1866, and as soon as I had opportunity determined to make such 
observations with a self-registering tide-gauge as would determine 
the rate of rise (if any) ; and, in collecting information bearing upon 
this subject during the past thirteen years, I wrote to Mr. Ellery 
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and asked him for futher particulars of the rise going on in Vic- 
toria ; and in reply he said that Mr. Clarke had in some way mis- 
understood his remarks, which had reference to the silting up of the 
harbour — not the elevation of the land ; and he at the same time 
sent me a copy of his paper on " The Tidal Datum of Hobson's 
Bay," read before the Royal Society of Victoria, August 14, 1879. 
After giving the history of the tide-gauge, which was started in 1858, 
under the Harbour Department, and was not under his control 
until 1874, Mr. EUery says : — " It is to be regretted that no pre- 
cise references to mean tide-level in the earlier days can be found. 
Where measurements do exist in Hobson's Bay, they are lacking 
in accurate information as to the state of the tides, and I find 
nothing trustworthy upon which to base any statements as to 
change of sea level since surveys have been made. I think it 
desirable that permanent bench-marks on the natural faces of the 
rock in sUu should be established around our bay, carefully con- 
nected by accurate levelling with one another and with the tide- 
gauge, for it is very doubtful if bench-marks on buildings can be 
assumed to afford a permanent datum." 

The first self-registering tide-gauge in Sydney was erected on 
Fort Denison, by the late Mr. Smalley, in 1867. Unfortunately 
the design was so faulty that all the records of the heights of 
tides made by it are of no value, although the times of high and 
low water are correct. The reason for this fault in its records was 
that an ordinary hempen cord was used to connect the fioat and 
the pencil, and this gradually got longer by use, and also varied 
with the weather. Finding it impossible to remedy this fault 
satisfactorily, in view of the necessity for exact records of the 
heights of the tides, in 1872 I had a new gauge made, which, 
without losing the accuracy of the time record which the old one 
possessed, ensured the correct record of the height of the tides. 
This instrument is figured and described in the ''Sydney Meteoro- 
logical Volume for 1878," and to that work I must refer you for 
particulars. The record by the new gauge was begun on June 27, 
1872, and at that time the precaution was taken of measuring the 
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length of the chain connecting the float and the wheel, so that 
should any change take place its exact amount could be ascer- 
tained. The wisdom of this has been evident on several occasions 
when the chain was broken by accident and the exact length 
restored. The well made for the tide-gauge is in part cut in the 
solid rock, and from the rock to the surface of the ground the 
sides of the well are built up (round) with solid masonry, so that 
the top ring of the well is practically part of the solid rock, and 
cannot move unless the rock does so. On this ring the frame of 
the tide-gauge stands, and the instrument, therefore, has a per- 
manent relation to the rock, and there can be no change in its 
parts which might be mistaken for a change in sea-leveL 

I have been particular in detailing the conditions under which 
the tide measurements have been made, to show you that sufficient 
precautions to ensure accuracy have been taken. In each year 
the mean of all the tides is taken as the mean sea-level for that 
year, and when these results for the past twelve years are placed 
side by side, it is at first sight rather puzzling; for although the 
greatest departure from the mean of all is only 1 inch, yet within 
this small range the land seems to rise and fall in an erratic way. 
The cause of these variations, however, was found in the varying 
relative positions of sun, moon, and earth, and perhaps to some 
extent in the effects of heavy gales. Taken as a whole, these 
results seem to prove conclusively that no change whatever has 
taken place in the relations of land and sea during the past twelve 
years. Of course the question is not settled — a slow change that 
would be visible in centuries might be altogether hidden in the 
results before us; but so far as they go these results will be 
interesting to scientific men, for they are the first that have been 
taken with such accuracy as the investigation demands. 

Mean sea-levels : — 

1873 2 feet 59 inches 

1874 2 „ 7-0 „ 

1875 2 „ 6-3 „ 

1876 2 „ 5-5 „ 
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1877 


... 


2 feet 6-7 inches 


1878 


.. 


2 


9f 


60 „ 


1879 


• *• • . 


2 


99 


5-6 „ 


1880 


• .• •. 


2 


>9 


6-2 „ 


1881 


• • • •• 


. 2 


» 


5-2 „ 


1882 


... 


. 2 


» 


61 „ 


1883 


... •. 


2 


99 


6-8 „ 


1884 


... { 


2 
2 


99 


6-95 „ 
618 „ 



In examining this question, I looked for some mark of old sur- 
veys which might show what the evidence of a longer period would 
be, but I have failed to find any mark put in with such care as the 
investigation demands. There is, however, one mark on the 
north-east face of the round tower on Fort Denison, which was 
put in byH.M.S. "Herald," during her survey of Sydney harbour. 
It is cut in the stone, 3 feet above mean sea-level, and is marked 
with the broad-arrow under it I have been at some trouble to 
find out on what observations this mark was based ; but although 
I have learned that the survey was made in 1S57, and that the 
"Herald" was in port from February 26 to December 21, 1857, 
I cannot learn how long the tide observations were continued, but 
I hope still to do so. The time and method of taking mean sea- 
level might account for a difi*erence from the true mean of 4 or 5 
inches, as is shown by the different monthly means from the 
reooixling tide-gauge, and until I can learn on what observation 
the " Herald's" mark depends, it cannot be used as evidence of 
change of level of the land. I have, however, connected it care- 
fully with the zero of the tide-gauge, and if it exactly represents 
mean sea-level in 1857, it proves that the land has risen 5 inches 
in twenty-seven years; but since the tide-gauge shows no change 
whatever during twelve of these years, there can I think be no 
doubt that the mark was put in upon insufficient data ; perhaps 
only day-tides were observed. 

In the course of conversation with the late Rev. W. B. 
Clarke on the question of the elevation of the coast^ he 
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pointed out to me evidence not only of the elevation of this 
coast, but also of its subsidenoe, and expressed his convic- 
tion that Port Jackson, Hawkesbury River, and other places 
on the coast, had been cut out by the action of fresh water, when 
the coast was much higher than it is at present — in fact, that 
these inlets had been at one time gullies exactly similar in cha- 
racter to those which now exist in the Blue Mountains, and which 
have been so obviously cut out by fresh water. Since that time 
many bridges have been made along the coast, and the borings 
made for foundations for these bridges have special significance in 
connection with Mr. Clarke's opinion ; and by the kindness of the 
Engineer-in-Chief for Eailways and the Engineer-in-Chief for 
Hoads and Bridges I am able to quote, here some of these mea- 
sures, which prove conclusively that the sea was at one time much 
lower than it is at present The soundings taken for the Parra- 
matta railway bridge show 26 feet water, 32 feet mud and silt, 8 
feet loose sand, 12 feet hard sand, 10 feet loose sand; total, 88 
feet. Creorge's Kiver bridge — 8 feet water, 87 feet mud and sand, 
9 feet black clay, 16 feet sand, 4 feet hard sand; total, 121 feet. 
Hawkesbury River bridge — 44 feet water, 31 feet light mud, 87 
feet black mud, 8 feet very hard sand; total, 170 feet In the 
road bridge over the Parramatta River — 41 feet water, 16 feet 
shells and mud, 15 feet sand, 9 feet blue day, 6 feet clays and 
shells ; total, 87 feet. Ironstone Cove road-bridge — 26 feet water, 
7 feet stiflF blue clay, 36 feet very stiff blue clay, 15 feet yellow 
day, 5 feet stiff black clay, 11 feet sand and day, 2 feet dean 
sand, 3 feet gravel and wood ; total 105 feet Shoalhaven River 
road bridge — 14 feet water, 103 feet mud and silt ; total, 117 feet 
The bottom of the Hawkesbury, therefore, where the railway 
bridge is to be, is 170 feet below the level of the sea to-day ; and 
when the rocks were washed away to form the river-bed to that 
depth the sea must have been at least 170 feet below its present 
level, and the borings in Sydney Harbour and George's River 
indicate a similar fact, if not to the same extent 

Without going further into this question, which is foreign to 
my present purpose, I think I have said enough to show that the 
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evidence for elevation and subsidence of the land are about equal, 
the question before us being in which direction is the change 
going on now. In estimating the value of the evidence quoted as 
to the rate of rise in Queensland and South Australia, we must 
not forget that when engineers adopt the usual rule as to mean 
se^level — ^that is, as to the mean of high and low water at any 
time of the year — ^they assume that all such means are equal or 
represent a constant level, when iu point of fact two such deter- 
minations of sea-level may di£fer by 8 inches or even more ; 
and, in the absence of a self-registering tide-gauge, or constant 
observations extending over a year, no levelling referred to the 
sea in the usual way is of any value whatever in such an investi- 
. gation as that required to determine whether the relative level of 
land and water varies. I have already shown that Mr. EUery 
thinks there is no evidence of present rising in Hobson's Bay; and 
the fact that at the time the engineering levels referred to were 
taken in South Australia and Queensland there were no self- 
registering tide-gauges to determine accurately mean sea-level, 
is sufficient to warrant us in hesitating before we receive the 
evidence as to the rate of elevation furnished from these Colonies 
which I quoted from Mr. Clarke's report In fact, it seems 
that the only observations of the relative level of land and sea in 
Australia taken with the accuracy which the investigation demands 
are those made with the Sydney tid&gauge, during the past twelve 
years, and they show conclusively that during that period there 
has been no appreciable change, and therefore we cannot say that 
the east coast at Sydney is either rising or falling. 

Evezy year now is adding some facts towards the better under- 
standing of the laws which regulate our rainfall, and every now 
and then some departure from the common course of things 
appears like a finger-post to indicate what is going on. You may 
remember that in 1882 I described a rain-storm that passed over 
the northern part of this Colony, travelling about RS.K, at 
the rate of 12 miles pw hour. In 1883, the Februaiy rain- 
storm passed over Lerida Station, which is in Queensland 8** north 
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of Bonrke, or in latitude 22^ The station is a lai^ one, and the 
storm came on to the station from the north-east. It was 4 miles 
vide at entry and 6 miles vide leaving the station, thenoe it 
spread ont towards South Australia, and watered a large tract of 
country. In January of this year another of these storms crossed 
this Ck>lony from Milparinka to Jervis Bay, or from latitude 30" 
to 34**. There was no barometric disturbance at the time, yet the 
storm was very well marked; I mean that the central portions 
from which the heavy rain fell, and which was about 200 miles wide, 
could be traced right across country, that is, for 700 miles, travelling 
at the rate of 7 miles per hour. Along the southern side of its track 
the rain fell off abruptly, leaving a well-defined line between the 
wet and the dry country, but on the northern side, just like the 1882 
storm, the rain shaded off gradually, watering alargn tractof country. 

Closely allied to these rain-storms, although in appearance so 
utterly different, are the great dust-storms which often pass over 
the western plains: generally more circumscribed, they nevertheless 
are of great extent, follow the same south-east course, and change 
their latitude with the peculiarities of the season. One of the best 
marked of which I have any particulars followed just the same 
track as the January rain-storm, right across the Colony, and all 
that I have been able to trace follow a nearly parallel course. 
At times the dust carried by these great storms is so thick and 
extensive that it blots out entirely the light of the sun and makes 
total darkness at mid-day, and often it renders the sun invisible 
and artificial light necessary indoors. Such a storm passed over 
Bourke on 12th December, 1883 ; the wind and dust were 
terrible for ten hours, and the oldest inhabitant had never seen 
anything like it before. This storm produced the remarkable dry 
fog noted in Kew England andPaterson Districts at that time, but in 
no account of it that I have received had the dust the intensity 
which marked a recent storm of the same character that passed over 
Narrandera on Feb. 6th. At Hay this storm appeared as a severe 
ordinary duslrstorm; 40 miles east of Hay it made total darkness 
for a few seconds; 40 miles further east it was dark as the blackest 
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night for five minutes; and 40milesstill further east, on Buckingbong 
Station, it blotted out every trace of daylight for fifteen minutes, 
although it was nearly mid^iay in the summer. At 2 *1 5 p.m., three 
persons caught in the bush had to sit behind a stump for shelter 
and could not see their hands before them; at the same time they 
endured a sensation as if choking with dust; and when the thick of 
the storm was past, the sun was a crimson ball of fire, the strange 
light causing people to run out of their houses, thinking the world 
was on fire and the end of all things had come. 

The storm is said to have reached Albury at 2*30 p.m.; a dense 
cloud suddenly rose in the west, and seemed to be on the town in 
a moment, and almost as suddenly there was total darkness which 
lasted twenty minutes, black as the blackest night without ray from 
moon or star. Everything moving had to stand still till it was 
over; even fowls were found, when the light returned, asleep on the 
ground. Near Narrandera, on Columbo Plain, the force of the 
wind was terrific, blowing down trees in all directions; one man 
caught in it could not sit on his horse and had to get off and hold 
the horse round the neck to keep himself from being blown away. 
At Buckingbong, Mr. Bryan Blair, who reported the storm to me, 
says that it had looked like a storm all the morning, but at 2 p.m. the 
appearance was appalling; the clouds seemed to be rolling up into 
and over one another in the wildest confusion, and every one 
feared that something dreadful was going to happen. The forward 
motion of this storm was much more rapid than the rainnstorm, 
but its character is the same — an off-set from the trades, the one 
being a very large storm carrying rain, the other a violent wind 
vortex carrying clouds of dust. It travelled from Hay to 
Narrandera, 100 miles, in 1^ hour, and thence to Wagga Wagga, 
50 miles, in an hour. As the rate of progress was 50 to 60 
miles per hour, and it produced total darkness for a quarter of 
an hour, the dust cloud must have been about 15 miles wide in its 
densest part, and in the following dust cloud wider still. It is 
impossible to say how high it was; but a dense cumulous cloud 
never shuts out the light entirely, and they are sometimes fully 
3 miles thick. 
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I may be excused for mentioning here a fact of much interest, 
but somewhat disconnected from the others which surround it. 
When in the Bourke district a few weeks since, I learned one fact 
which has a bearing upon the doctrine of the survival of the fittest. 
For part of 1884 and the first three weeks of 1885 the western 
districts suffered from adrought which left the plain country without 
a sign of grass — it was literally <' as bare as any road." Between the 
24th January and the end of the month abundant rains fell, and 
the grass grew vexy rapidly. I passed over some of these plains 
on the 16th March, say six weeks after the rain, and they were 
covered like wheat-fields with barley grass 18 to 24 inches high, 
and the seed had all been ripened and shed in that short time. Upon 
expressing my surprise I was told that it had been known to grow 
up and do the same in four week& As it is a common thing in that 
district for the rain to come in February or March, leaving only 
six or eight weeks before winter, it is obvious that the grass which 
would seed in the shortest time would be most likely to survive. 

Some few months since, it occurred to me that it woyld be 
desirable to put a self-recording gauge on Lake George, with a 
view of keeping a continuous record of evaporation, and other 
changes of level in it ; and as soon as the instrument could be 
got ready I put it up on the west side of the lake, in front of 
Douglas House, which is about a mile from the present southern 
end. The instrument is essentially the same as the tide-gauge 
referred to in the earlier part of this paper; but it differs 
in giving 4 inches of paper to the foot of water, and only 3 
inches in the day for the time scale, instead of 24 inches as 
the tide-gauge. The float also la of glass instead of copper. To 
ensure the stability of the base of this instrument, six piles 
6 inches in diameter were driven as far as possible into the 
lake, and then cut off 3 feet above the water; the tops were 
secured together by a strong frame covered with 2-inch plank- 
ing, and then strong diagonal bracing was fixed between the 
posts, which makes them into one compact frame, quite strong 
enough to withstand any waves or wind known on the lake. 
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This stage is 6 feet square, and on the top of it a small iron 
house, 6 feet x 5 feet, was put up to cover the recording gauge. 
A hole was then cut through the floor, and the iron well for the 
float let down. This is 18 inches in diameter, and is bolted to 
the floor, and by cross-bracing to the posts below. Tn the bottom 
of it^ six holes, an inch in diameter, were made ; these allow the 
water to go in and out with sufficient freedom to show ordinary 
waves without knocking the float about. The house is built at 
the end of the jetty in front of Douglas House, and is 60 feet 
from the shore, the water at that distance from the edge being 
only 4 feet deep. 

The work of erecting the instrument was completed on the 
afternoon of February 18th, and the pencil was put down on the 
paper to begin its curious record at 7 p.m. on that day. At the 
time the lake seemed calm as a millpond, and looking at its 
smooth surface no one would have dreamed that such changes 
were going on in it as began to reveal themselves so soon as the 
pencil touched the paper, and in two hours the pencil had re- 
corded a rise and fall of about 2 inches. This is not a motion 
like the ordinary wind-made waves, which pass by in two or 
three seconds, but a slow and gradual rise, occupying an hour^ 
and then a corresponding fall in about the same time, to do which 
a current must first have set from north to south for an 
hour, and then reversed ; and if we consider for a moment the 
force necessary to put a body of water 18 miles long, 5 wide, and 

15 or 20 feet deep, in such motion, we shall get some idea of the 
magnitude of the forces at work. The record had not been going 
twenty-four hours when it became obvious that these periodic 
motions in the level of the water had a period of about two hours ; 
and on the afternoon of the second day a heavy thunder-storm 
passed over the south end of the lake, and threw a little light on 
the cause of the pulsations. The storm rain was very heavy, and 
much of it must have run into the lake, tending to ndse the 
waters there. With the storm there came a violent squall of 
wind from the south, on to the south end of the lake ; in a few 
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minutes great foam-crested waves could be seen in the middle, 
and the recording-gauge at once showed what was the matter ; 
the wind had blown the water away from the south end and re- 
duced the general leyel 3 inches. In ten minute the squall was 
over, and the water began to reooyer its leyel, in doing which the 
current set towards the south end of the lake, and could be seen 
running past the jetty at the rate of about 2 miles per hour ; 
but it did not stop when the old level was reached — the momentum 
carried it beyond that point, and raised the water up at the south 
end of the lake. Then it turned and ran back again, repeating 
this process time after time at intervals of about two hours, the 
rise and fall getting gradually less, until in about eight hours, 
the water was almost still, when suddenly, at 11*30 p.m., the 
water began to rise faster than ever, and in thirty minutes had 
risen 4 inches j it then turned and fell nearly as fast as it had risen, 
and reached its lowest point in one hour forty-one minutes, having 
fallen exactly 6 inches. At Douglas House the night was fine and 
calm, without the sign of a storm ; yet it seems probable that a 
storm passed over the north end of the lake, and started the 
motion, which kept on at intervals of about two hours for fourteen 
hours, the rise and fall gradually getting less. I was fortunate 
enough to be present and see so much of the record and the 
corresponding weather. Tou have no doubt noticed that one set 
of pulsations waa started by a sudden fall and the other by a 
sudden rise in the lake, and that the impulse which caused the 
water to rise, was greater than the other. Similar impulses have 
kept the lake in almost constant motion ever since, and when once 
under way, they will go on throughout a gale of wind with just 
as much regularity as in a calm. Ordinarily such a set of 
motions lasts ten or twelve hours, decreasing gradually as if the 
friction of the water stopped it, but on several occasions they 
have kept on for days together. 

The most remarkable impulse yet recorded was on the 14th of 
April, when the water was remarkably still, and had been so 
during the 11th, 12th, and 13th. At 11 am. on that day Mr. 

B 
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Glover, who has charge of the gauge, saw athunder-Btorm coming 
down from the north, and went into the recording-house to see its 
effect The lake was rising &st, and in thiriy minutes rose 4 inches. 
As the storm passed oreihead the rising ceased, and the lake at once 
began to faU, getting back to its previous level in fifteen minutes; 
passing this point it fell 2 indies more— in all 6 inches — and then 
began to rise again, so starting a series of pulsations that lasted 
five days. Bain came with the storm, and on the 14th and 15th, 
measured by gauges at each end of the lake, 1 '10 inch rain fdl, and 
this caused a rise of 1^ inch in the lake, which can be distinctly 
seen in the record as something independent of the pulsations. 
With the rain there was a strong breeze of wind, and, by the third 
day after, the water had returned to its old level, all the rain 
having evaporated in three days. In each of the cases I have 
mentioned so far the impulses seem to have been given by a 
sudden storm breaking over the lake, but there are other instances 
in which the impulse was of a totally different character, and it 
seems as if a small force properly managed was made to do duty 
for a large one, just as we set a heavy weight suspended by a 
string in motion by giving it first a little push, and then adding 
impulse to each swing. So the force, whatever it be, which in 
these cases acts on the water in the lake, gives it a little start and 
gradually gets it in motion. The best instance of this occurred on 
the afternoon of April 5th. At the time the lake was very quiet, 
and suddenly the water rose an inch, and fell again within thirty 
minutes ; next time it rose an inch and a half, and fell 2 inches in 
three-quarters of an hour ; the next time it rose 2 inches, and fell 
3^ inches in an hour ; it then rose 3f inches in forty minutes, and 
so started a series of pulsations which settled down to two-hour 
intervals, and lasted twenty hours. Usually the rise and fall take 
about equal times, but now and then the whole fall will take place 
in fourteen or fifteen minutes and the corresponding rise take 116 
minutes, and it is not very unusual to find one in a set of twice 
the period of the others, as if one had been left out ; in fact the 
variations in the conditions of vibration are very puzzling. With 
a view of finding out the most common period, I have measured 
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fifty-four of the best defined amongst those already recorded. Of 
theae^ thirty-three hare a period of two hours eleven minutes, five 
a period of two hours five minutes^ six a period of two hours 
seventeen minutesi and ten a period of one hour twelve minutes. 
The periods of those on the Lake of Geneva are seventy-two 
minutes and thirty-five minutes. Of those in Lake George which 
liave a period of two hours eleven minutes, some are the largest yet 
recorded, and others only half or a quarter of an inch rise and fall ; 
80 that there must be something which makes or tends to make 
the period two hours eleven minutes. It is noteworthy that at 
Lake Greorge as well as the Lake of Geneva the short seich is not 
half the long one^ but they bear about the same proportion one 
to the other in each case. 

As to the cause of these motions in the lake I am not prepared to 
say much at present Further investigation is needed, and I hope, 
by the aid of a recording aneroid already there and a recording 
anemometer to^be erected shortly, to be able to compare the changes 
of wind and pressure with the changes in the lake ; but I do not 
expect to find everything explained thus. Changes of level, &c., 
are going on in the earth-surface which, from an astronomical point 
of view, are intensely interesting, because they affect the instru- 
ments, and therefore the measures. They are very minute, and we 
have no means of keeping a continuous record of them ; but it is 
possible that if such changes aJSect the lake, they will be so mag- 
nified by its comparatively enormous extent as to show themselves 
on the recording instruments there. The baragraph at Sydney has 
shown long since that thunder-storms come on with a sudden rise 
of the barometer, which at times amounts to a tenth of an inch. If 
such a change could affect one end of the lake for a few minutes it 
would be equivalent to putting suddenly on to it an inch of water, 
which would make itself known at once by a rush to the other end ; 
but although such changes must have some effect, I do not think 
it can be considerable, because, as I have elsewhere shown, these 
storms move at the rate of about 60 miles per hour, and are often 
70 miles wide, so that such a storm coming on to the lake would 
spread all over it too rapidly to cause much motion in the water. 
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I am here assuming that the storms there are of the same 
character as those which pass over Sydney, but they may be 
smaller when passing the lake, and travel more slowly. Certainly 
the storm which I saw coming down the hike did not travel with 
anything like such velocity. M. Yaucher, who studied for years 
motions of the same kind which take place in the Lake of Geneva^ 
considered himself justified in saying — " The lake is disturbed 
when the barometer is unsteady; and because of the varying pres- 
sure.'' From what I have seen so far, the first part of this is true 
of Lake George, but it is not because the barometer is unsteady, 
but because at such times the wind is puffy and variable, and 
imparts to the water its own peculiarity. Of the power of the 
wind to set the water in motion I have mentioned several instances 
to-night, which I need not repeat, but I may add that the large 
impulses come from the north because, as it seems to me, the wind 
from that direction acting on the water the whole length of the 
lake has greater power than when blowing from the south over a 
mile of water. The gauge is fixed about a mile from the south end. 
But although the wind is such an obvious cause of the phenomena 
under discussion, I think the barometric changes have some share 
in it, and there are some changes recorded which, so far, I am 
unable to refer to any cause. 

In the European lakes, in addition to the changes of level due 
to rain and evaporation, there are other changes of level indepen- 
dent of these causes, and which resemble tides in their rhythmic 
periods. These have long been known and observed in Switzer- 
land, and especially on the Lake of Geneva, whei'e they are known 
by the name of " seiches." When they affect the lake its level is 
observed to rise slowly during thirty or forty minutes to a height that 
varies from a few inches to as many feet ; it then falls again slowly 
to a corresponding depth, and so on. These seiches have been 
studied for many years, and M. Yaucher said that he had observed 
that " when the baix)meter was at rest the seiches were small, are 
greater when the barometer is variable, and greatest when the 
pressure is falling." A seich is defined as a complete motion of 
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the water in rising and falling, and its '^ period" as the time it 
takes to complete the motion. Their amplitude is very variable^ 
but at the same place and on the same day they, are all alike : 
when large aU are large, and when small all are small Sometimes, 
as on August 3, 1763, they have been measured 4 feet 10 inches 
rise and fall ; and on 2nd and 3rd October, 1841, some were 
measured 6 feet 7 inches. They are greater at the ends of the 
ake than in the middle, and the period varies very much with the 
size of the lake ; but in the Lake of Geneva, which is 45 miles 
longandS wide,the longer oneshaveaperiod of seventy-two minutes, 
and the shorter ones of thirty-fiveminutes. Dr. Forel, who has studied 
those of the Lake of Geneva, vezy carefully attributes the ordinary 
seiches to local variations of atmospheric pressure, giving an im- 
pulse, the effect of which lasts a long time in the oscillations of 
the lake ; but those of from 4 to 5 feet he attributed at one time 
to earthquake shocks, but now thinks they are due to violent gusts 
of wind, for at least one earthquake passed the lake without pro- 
dudng such motions. Mr. Flantamour, who was watching at the 
end of the lake, while Dr. Forel was in the middle^ said, after long 
and careful study he was quite at a loss for an explanation of 
these curious motiona 

Some of the surroundings of Lake George are of very great in- 
terest^ viewed in the light of discussions as to the possible change 
in the amount of rainfall in the Colony during long periods ; and 
although I cannot now stay to discuss them at length, I cannot 
pass them without a short reference to their bearing on the ques- 
tion. The lake itself is situated in a depression between two 
ranges of hills, some of which, on the western side, rise to 800 
feet above the lake. On the eastern side the hills generally stand 
some little distance from the water, but on the western side, at 
least in a part of it, the hills seem to rise abruptly out of the water 
at an angle of from 30** to 45^ The hills are composed of hard 
metamorphic rocks, the fragments of which are carried down into 
the lake by every shower, and are veiy soon polished into gravel 
by the action of the waves; and the enormous deposits of gravel at 
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both ends of the lake, where the ground is flat, as well as along the 
sides, point to a duration of present conditions which is yety hard 
to realize. At the present time there is a gravel ridge a short 
distance from the water at the south end. It is 1^ mile long, has 
been tested for ballast for the railway, and found to beat least 15 
feet thick where deepest, and has a base of about 100 yards. This 
is one of a number of such deposits at the south end of the lake. 
At the railway works, Bungendore (south end), a well was sunk 
for water about 1^ mile from the lake^ in ground the surface of 
which would, I should think, be about 20 feet above the present 
level There was 4 feet of earth on top ; then dean gravel to 28 
feet deep. There the abundance of water stopped the sinking ; 
and 6 miles from the lake, though still on the flat land, which 
evidently is part of its ancient bed, a well was sunk, and near the 
top of it gravel was found, and carried down to 18 feet, where it 
contained so much water that they could not sink any deeper. At 
the north end of the lake these conditions are found in duplicate 
almost exactly, only there the gravel ridges seem to be higher. 
The most recent of these gravel deposits at both ends of the lake 
abut on to the western mountains, and extend thence obliquely 
across the old lake bed, thus cutting ofl* from the main body por- 
tions of it which are now swamps. The southern one, however, 
does not hold water well, while the northern one has always been 
known as the wet lagoon, because it always contained water until 
last year, when Mr. Beit succeeded in draining it. 

With reference to the height of these ridges above the water 
now, I was unable to take any levels at the northern end of the 
lake ; but at the south end I ran the level from the 1871 flood 
level to the top of the gravd ridge 197 feet, the rise being 22 
feet 8 inches ; thence down the other side of the ridge to the bed 
of the swamp, descending 18 feet 8 inches in 93 feet ; the old 
swamp bed ia therefore only 4 feet above the 1871 level of the 
lake. I then took in eight places the difference in level between 
the present water and the 1871 level, and found the mean to be 11 
feet 11 inches on February 20 this year. The extremes of these 



AXSiyVBBASY ADDBtSa 21 

measures differed 4 inches. Some were taken to the edge of the 
1871 gravel as nearly as it could be determined, and others to the 
high-water-mark on the old dead trees. During the day the regis- 
ter shows a variation of level in the water of 2 inches, which, as it 
was rising and fallings was probably eliminated in the mean. If, 
therefore, we add together the differences between tiie present water 
level and that of 187 1, between that and the top of the gravel ridge, 
we find it is 34| feet, and at one time the lake most have been as 
hi^ or nearly as high as that in order to pile np the graveL At 
first it is difficult to see any reason for the formation of the gravel 
deposit where it is ; bnt looking at the 1871 level, one sees the 
nucleus of another in a thin line of gravel about 1 foot thick. Such 
a deposit on flat ground would grow, if the level of the water was 
at all constant, and gradually a ridge would be formed. The di- 
rection of these ridges at right angles to N.E. and S.R winds 
points to a probable past when the winds were alternately from 
these directions during long periods; and as the gravel is made at 
the western edge of the lake and not at the ends, it must have been 
transported along the margin and thence out on to the flat country 
by the action of the waves. 

In the absence of levels it ia impossible to say what was the 
extreme size of the lake in its wet period, but, I should think, at 
least 40 miles long and 10 or 12 wide. The steep hills which 
bound the lake on the west side are deeply furrowed by water, 
and afford striking evidence of a time when rain must have fallen 
in vastly greater abundance than it does at the present day. Each 
of -these gullies when examined la found to have a more or less 
extensive delta, which has spread out laterally and into the lake, 
forming there a projecting point opposite the gully. These are 
now covered with trees, and add very much to the beauty of the 
Iftke by their picturesque effect In many cases, especially at 
the south end of the lake — ^that is, near Douglas House — ^these 
deltas are cut through by the watercourse which serves to carry 
off the rains of the present day ; and these reveal distinctly the 
character of the deposit through which they run, showing that it 
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is made up entirely of loose stones scarcely rounded at all, lying 
now juRt as they were washed off the hills and down the gully 
thousands of years since. I will not attempt to say how many 
thousands ; but when we find from the evidence of the lake dwel- 
lings in Europe how little change has taken place in the level of 
the European lakes during the historic period, the change which 
is manifest in Lake George points to a very remote period. 
Herodotus, b.c. 500, speaks of the lake dwellings ; and the modem 
antiquary assigns to those of Switzerland a date 1500 b.c. Tet 
so little has the level of the Lake of Zurich changed in that time 
that tho dry winter of 1853-54, by lowering the water in the lake 
one foot below previous levels, revealed to Dr. F, Kellor the arti- 
ficial arrangement of some of the pieces of wood laid bare by the 
receding water, and thus led to his remarkable discoveriea This 
persistence of level is very strong evidence in favour of the view 
that there has been no great change in the rainfall there for thou- 
sands of years, and probably the same may be said of Australia. 

But to return. Some of these watercourses are 10 to 12 feet 
deep, and the gravel that is moved in them by rain now is very 
small indeed compared with some of the stones which appear 
embedded in the delta they have cut through. One of the largest 
of these deposits is at Douglas House, and as you stand on the 
side of the hill you can see its rounded form stai*ting at something 
like 50 feet above the level of the lake. It spreads out some 400 
yards to the lake, and about as much laterally. It is now covered 
with large trees 2 to 3 feet thick, but its form shows clearly 
that it is a deposit from the gully above, which extends only half- 
a mile, and does not seem to drain more than a square mile of the 
hill& All about the surface of the delta, as well as in the section 
referred to above, are indications of the loose and stony character 
of the deposit^ while the gully, cut as it has been out of hard 
metamorphic rocks, bears witness to the tremendous power of 
water. Li January this year 7 inches of rain fell here in two 
days, yet the water scarcely ran at all through the delta, what 
did come down finding its way to the lake by soaking through the 
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gravel ; in fact, the heaviest rain now onlj makes a little stream 
3 or 4 feet wide and a few inches deep. The greater level of the lake 
in that long past period is not difficult to understand when looking 
at the evidence of tropical rains which the gullies afford. At the 
same time, the obvious insignificance of the present rainfall as com- 
pared with that which formed the deltas and filled up the lake, and 
the enormous duration of the present order and condition of things, 
as proved hj the discoveries in the European lakes, show how 
groundless were the fears gravely expressed in 1871 that the lake 
would rise up and cover Bungendore and Collector. The rainfall 
on the lake in 1870 was 50 inches, double the average rainfall, 
which is 25 inches, and it is not to be wondered at that the lake 
rose at an unusual rate. Still this rain, heavy as it was, only 
served to cut little gutters in the older deposits which had been 
brought down the gullie& 

The primary object in placing the recording gauge on Lake 
George was to ascertain the rate of evaporation from such a laige 
body of water, the conditions at tho lake being very favourable 
for such an investigation. The record began on February 18, and 
the time since is too short to justify any assumption of the rate 
of evaporation there ; but I may mention some of the facts that 
have been recorded bearing upon this question. In sixty-eight 
days the level of the lake has fallen 7 inches by evaporation ; in 
this interval, according to the records of rain-gauges at each 
end of the lake, 3*55 inches of rain has fallen ; so that ignoring 
the water which may have run from the hills during these rains, 
the lake has lost all the rain falling into it and 7 inches more, 
that is 10} inches. During the past fourteen years the lake has 
lost by evaporation 12 feet ; and in May, 1878, the railway survey 
carried down the western side showed that the lake was then 6 
feet below its 1871 level, or 2,225 feet above the sea. It appears 
therefore, that in seven years, 1871 to 1878, the lake lost 6 feet, 
and again, from May, 1878, to February, 1885, say seven years, the 
lake again lost 6 feet by evaporation, and this of course in addition 
to all the rain which fell duting that period. Taking the records 



24 ANNI?XB8AKT ADDRESS. 

at Goulbum and Gungahleen, near tbei lake, the average rainfall 
for the first seven years was 27*95 inches, and during the next 
seven years 23*68 inches. One would expect to find more evapora- 
tion during the drier years, but this is not borne out by obser- 
vations. From the rainfall and recorded evaporation the lake, 
therefore, lost by evaporation at least 3 feet per annum. I say 
at least, because some rain-water must have run into Lhe lake 
in addition to that which fell into it directly, but its amount 
cannot be determined. In the heavy rains, January 24-5-6, 1885, 
Lake George rose, by measures taken at the jetty, 11^ inches, 
and there had been 6^ inches rain&dl at Bungendore, 9^ inches 
at Collector end, and 8 inches at Gundaroo, say 8 inches over 
basin of Lake George. In 1870 about 50 inches rain fell, 
and the lake rose 14 feet — 168 inches, t.0., about 3 to 1, and 
in a recent case it was only 1| to 1, yet this rain fell in 
about forty hours. In future the recoi*ding gauge will determine 
this, and perhaps then we may apply the experience gained to 
estimating how much ran in during the past fourteen years. 
That the gauge will serve this purpose is proved by what it has 
already dona On March the 11th a strong northerly wind came 
on, and in three days the lake lost by evaporation 1^ inch. On 
April 14 and 15 1*10 inch rain fell, with a strong wind, and by 
the 17th the lake had lost all the rain by evaporation, and was at 
the same level as on the 13th. On the other hand, in calm or 
almost calm weather, three, and even four days pass without any 
visible loss by evaporation. It should be stated, with regard to 
the rain on 14th and 15th April, that though 1*70 inch fell at 
Douglas, only 0*77 inch fell at the north end of the lake, and 
the rise in the water due to it was 1^ inch, so that it would appear 
but little of that rain-water came down the hills into the lake. 
The evaporation on the lake on a windy day shows to what extent 
the wind affects it. No doubt its effect on a large body of water 
is much greater than on a small one, because on the lake in calm 
weather the lower air must get to a certain extent saturated with 
moisture, and there being no wind to carry it away, evaporation 
practically ceases ; but where small quantities of water are placed 
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to test eYaporatioiiy there is abundant meami for Ui evaporated 
irater to get away in the sniroiinding air which ia not saturated. 
Evidence is accumulating that the evaporation from large tanks 
is not so great as has been sapposed. The heat is, no doubt, very 
great in the inland plains, but the total absence of wind in the 
interior for considerable periods is obviously, from what has been 
diown to-night, an important condition for the saving of water. 

At Bonrke, recently, I was very much struck with the absence of 
wind, especially on the surface of the ground, and the self-register- 
ing anemometer which I erected there in March last bears impor- 
tant and measurable testimony on this point. The recording 
ports are so easily moved that they work satisfactorily with a 
velocity of 1 mile per hour. Taking the total number of miles of 
wind recorded at Bourke by an anemometer placed 25 feet above 
the ground during thirfcy days, I find it is 2,350 miles, or about 
78 miles a day only. The strongest wind in that period shows 50 
miles of wind in five and a half hours, and the smallest record for 
a day is 25 miles — ^little more than a mile per hour. In Sydney 
during the same period 7,050 of wind miles were recorded, and it 
is not uncommon to record in Sydney in three days as much wind 
as was recorded at Bourke in thirty days. 

Lake Qeorge is called a fresh-water lake, and some have even 
gone so far as to propose to use it as a reservoir for the supply of 
towna When there I ascertained that no one could use the water 
on account of its purgative properties, one glassful being quite 
enough to satisfy those who made use of it ; and it is there said 
that the water running into the lake from the Gurrawang copper 
mine had poisoned all the fish. This is not literally true, for 
there are still fish in the lake ; but very many were killed some 
years since, presumably by the cause mentioned. I obtained some 
of the water, and am indebted to Mr. Dixon, of the Technical 
College Laboratory, for the following interesting information as 
to what the water contains : — ^It is quite evident that with 187-5 
grains of mineral matter per gallon the water cannot be used for 
domestic purposes ; and &om the fact that this mattvis oonstan 
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being added to, it cannot improve, unless it were possible to with- 
draw large quantities of the water, and supply its place with rain- 
water ; but during by far the greater number of years during 
which the lake has been known, viz., sixty-four years, the supply 
of rain-water going into it annually has not been equal to the 
evaporation, and there is no other outlet After the great flood 
of 1870 the lake, during the last fourteen years, has gradually 
decreased by nearly a foot per annum, and similar conditions 
existed before ; and it is therefore obvious that it would not be 
possible to wash out the salts with rain-water and artificial 
drainage except in wet years — perhaps once in twenty years. 

Extract Mining Department's report, 1880 : — "Three samples 

of water from the Currawang Copper Mines were sent for analysis, 

with special reference to their poisonous action on the fish in 

Lake George, and were therefore only examined with regard to 

the metals in solution. The metals were present as sulphates, 

and are stated below : — Water from the creek contains : Sulphate 

of copper, 1*12 grains per gallon; sulphate of zinc, 16 '78 grains 

per gallon ; sulphate of iron, 0*4 3 grains per gallon. Water from 

the working shaft : Sulphate of copper, 17*67 grains per gallon ; 

sulphate of zinc, 53-54 grains per gallon; sulphate of iron, 1-42 

grains per gallon. Water from the old shaft : Sulphate of copper, 

6 '4 2 grains per gallon; sulphate of zinc, 7*20 grains per gallon ; 

sulphate of iron, 0*98 grains per gallon." This water would 

necessarily be poisonous to fish, and flowing into a lake without 

outlet, would ultimately render the whole water poisonous. 

Technical College Laboratory, Sydney, 2 May, 1885. 
My dear Mr. Eussell, 

The water from Lake Georse contains 187*5 grains per gallon of solid 
matter dried at 212° F. The resiaue has a strongly alkaline reaction, effer* 
vesces with acid, blackens much on ignition, but does not show the presence 
of nitrates in doing so. The metals present are aluminium, calcium, and 
magnesium ; the acids, chlorine, carbonic acid, sulphuric acid, and phos- 
phoric acid, the last two in small quantity. The salts are probably arranged 
as chloride of sodium, sulphate of sodium, phosphate of sodium, carbonate 
of sodium, and carbonates of calcium and magnesium. The purgative pro- 
perties of the water are probably due to the salts as a whole, and especially 
the carbonate of magnesia. It should be bomein mind, however, that waters 
containing much organic matter frequently have a purgative effect. 

W. A. Dixon. 
P.S. — ^Zinc and copper are entirely absent. 
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Some, if not all, the dead timber now standing along the shore of 
the lake was killed hj the great flood of 1871. The opinion of the 
present residents is that all the trees were killed then, but Sir 
Thomas Mitchell, in his account of a visit to the lake in 1828, 
says — "It was a sheet of water 17 miles in length and 7 in breadth. 
The wat€r is slightly brackish, but quite fit for use, and the lake 
was surrounded by dead trees, measuring about 2 feet in diameter, 
which also extended into it until wholly covered by the water. 
An old native told us she remembered when the whole was a 
forest, — ^a statement supported by the dead trees in its bed." And 
Mr. John King, who from 1834 to 1841 resided at the lake, says 
that " in 1840 dead trees were still standing at the margin of the 
lake " ; and it seems probable that some of the dead trees seen by 
Sir Thomas Mitchell are still standing, although the gum which 
grows there appears to rot away rapidly. I saw one tree, 4 feet 
in diameter, just inside the 1871 line, partly dead, but evidently 
depending for its little remaining life on some surface roots that 
ran uphill. With reference to the age of these dead trees, I may 
mention that a number of young gum-trees have come up within 
the 1871 line, and are evidently growing very fast. The largest 
of four, standing near the jetty, measures 23 inches round 3 feet 
from the ground, and is something like 25 feet high, or about half 
the height of the older trees near it. I could not ascertain how 
soon it appeared after the 1871 flood, but the opinion of persons 
living there is that it is not more than eight years old ; and from 
the fact that it is some 4 or 5 feet nearer the lake than the 1871 
line, it must, I think, have been at least three or four years after 
that flood before it began to grow. 

In reviewing the results of such investigations as I have brought 
before you this evening, one is impressed by the slowness of the 
changes going on around us, and the immense periods over which 
they extend, compared with which the span of human life sinks 
into insignificance. To the scientific worker it seems to say, "You 
must be patient in investigation, accurate in measurement, cautious 
in accepting results, content to stand one in a long series who, for 
the good of humanity, are striving to interpret the laws of Nature." 
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When measuring in precipitous, or even undulating country, great 
difficulty has hitherto been experienced by surveyors, in obtaining, 
with any degree of accuracy, tiie horizontal values of the distances 
between any given points. 

In the " Surveyor's Pocket-book," published by the Surveyor- 
General of the Colony, Mr. Surveyor Sheaffe, in an article on 
" Hypotenusal Measurement," bearing the date August, 1878, 
recommended the use of long steel ribands in rugged country in 
lieu of the one-chain tapes, then generally used. The results by 
the method suggested were incomparably better than those given 
by previous methods. 

This system of measurement, when properly developed, is 
capable of yielding results scarcely inferior to the most careful 
trigonometrical surveys, and with comparatively little expenditure 
of time. The precision attained by its means in all classes of 
country is such as suipassed the most sanguine expectations of 
surveyors eight or ten years ago. 

The novelty of the method is attested by the fact of its recent 
origination in this Colony, the credit of which belongs, I believe, 
to Mr. Sheaffe, of its still more recent theoretical development 
and subsequent practical testing by the writer, and by its absence 
from the standard works on surveying. 

The accurate system of hypotenusal measurement may thus be 
briefly described : — 

The distance between two given points is indicated upon a steel 
riband stretched between them, at a tension such that the result 
given is, in all cases, the same as that given when the riband is 
resting throughout its length, upon a smooth plane surface at a 
tension which makes it equal to an absolute standard at some 
given temperature. To this indicated distance corrections are 
applied for the variation from standard temperature and inclina- 
tion with the horizon. 

In practice, when the country to be surveyed approximates to a 
plane surface, the riband may lie wholly upon it ; the angle of its 
inclination with the horizon being ascertained by observing a 
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point above the distant end equal in height to the height of the 
axis of the theodolit^telescope above the near end, which should 
be underneath it When, on the other hand, it is undulating 
or precipitous, necessitating the suspension of the riband, it is 
obviously more convenient to hold one end to the axis of the 
telescope. The effect on the length of the riband arising from 
this suspension is eliminated by an increase of tension. 

The ribands are of steel, of uniform area in their transverse 
sections, and are to be had, I believe, in sizes from -045 inch wide 
and *015 thick upwards, and weighing from about *2 lb per chain, 
to about 1 *5 fi) per chain. Riband weighing *3 lb per chain, about 
•075 inch wide, in a 5-chain length, marked at every tenth 
link, has been found very convenient and satisfactory. 

These ribands are elastic, and if stretched by the application of 
any moderate tension, return upon its removal to their original 
lengths. A tension sufficient to cause a permanent change in 
length is never required in practice, hence frequent comparisons 
with a standard are unnecessary. 

By experiment it has been found that, through a very great 
range of tension, the change in length varies as the product of the 
tension and the length of the riband. The change in different 
ribands, of the same length and material, varies inversely as the 
areas of their transverse sections, or what is equivalent, as their 
weights. 

This change in a soft steel riband, one chain of which weighs 
one pound avoirdupois, is '00000779 chain for each pound of 
tension, and for each chain in its length. ( Vide Appendix I.) 

The weight of the riband should form the basis of compulations, 
in preference to the area of the transverse section ; it being im- 
possible to measure the latter with any degree of precision. 

The variations in length arising from the application of any 
tension may be found by means of the following formula : — 
I, L = Original and stretched lengths (unit 1 chain). 
t(7 = Weight of unit of riband (unit 1 lb.) 
t = tension applied. 
k = -00000779 chain. 



L=l(l4),orL-l = l(l). 



The elasticity of steel riband is constant or nearly so, at 
ordinary temperatures. Its value has been given for 60° Fahren- 
heit, and may be accepted for all temperatures occurring in the 
practice of surveying, without involving appreciable error. It is 
probable, however, that the elasticity increases with the tempera- 
ture. It varies also in different kinds of steel, but only slightly. 
At a dull red heat a riband will be permanently lengthened by 
the application of even a moderate tension. 
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It is owing to this elastic property of the ribands that the 
reduction in the length between their ends, arising from their 
suspension, may be eliminated by increase of tension ; the increase 
diminishing the ordinates, and at the same time lengthening the 
chords of the curves in which they hang. In other words, the 
temtions applied to the suspended ribands may be so increased that 
the chords of the lengthened ribands will equal their normal 
lengths ; that is, their lengths at standard tension. A fuller con- 
sideration of this part of the subject will appear in the Appendices. 

In order to avoid errors arising from slight bends or curves in 
the ribands, it is necessary to apply a considerable tension to them, 
even when using them upon a plane surface, or when testing at a 
standard. This tension will hereafter be called the standard 
tension. 

The suspended riband hangs in a curve, which, unless acted 
upon by wind, lies wholly in a vertical plane. This curve is 
approximately the common catenary, and from its equations the 
formulie hereunder may be derived. 

When the ends of the suspended riband are in the same 
horizontal plane, and, 

h = tension at the lowest point in curved riband, 

t =the standard tension, 

w = Weight of 1 chain of riband, 

*'-'*'- Lt=^- 

From this equation h may be readily found with the aid of a 
table of squares and cubes, and h will be the tension to apply at 
either end of the riband; for conditions of accuracy render it 
imperative that t should be large compared with to ; and when 
this is the case, the tension at the lowest point in the curve does 
not appreciably differ from the tangential tension at the end. 

The proportion >- = 30 to 35 has been found suitable to the 
w 

necessities of practice. 

When the ends of the riband are not in the same horizontal 

plane, and (=the angle between the chord of the riband and the 

zenith. 

T =■ the tension to be applied to the upper end. 

^=the tension to be applied at the lower end and r» — - — 
24 k 
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When the values for h have been computed for the various 
lengths of the riband used, T and T may be found very approxi- 
mately by the equations 

2 

These equations, though empirical, are very accurate for values 
of £ between 60° and 90° ; and as these angles most frequently 
occur in practice, will be found as a rule sufficiently accurate. 

By means of the foregoing formulae, surveyors are enabled to 
construct for the ribands used by them tables of tensions for use 
in the field. 

When the tension applied to the riband is large compared with 
its weight, the curve in which it hangs has a small ordinate ; and 
consequently a slight error in the amount of the tensions does not 
materially affect the difference in the length between the curve 
and its chord. Owing to the difficulty, however, of holding tho 
ends of the riband at any desired points when it is under great 
tension, there is a practical limit to the amount that may be applied. 
This limit is between 20 and 25 lb. for men of ordinary strength. 

For obvious reasons, there is a limit also to the length of riband 
that may be used. This may be said to be about 5 chains in rough 
and undulating country, and about 10 chains in level country. 

A 5-chain riband weighing 1 '5 lb., if standard length, at a tension 
of 10 lb., requires a tension of 19*5 lb. when the whole length is 
suspended ; it is therefore eminently adapted for use in precipitous 
country, — a fact which has been verified by considerable experience. 

If it be preferred to use a constant tension, and to apply 
corrections for the defects in length arising from the suspension of 
various lengths of riband, these may be found by means of the 
following formulae : — 

If r = correction 

t = constant tension 

^ = angle between the chord of riband and the zenith 

and when £ differs from 90'' 

r = = =-r — if the tension be applied to the lower 

24 (m^^)' 

end of the riband, or 

r = ^—r — if the tension be applied to the upper 

24 (t - (!i^f) 

end 
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If r' represent the corrections reduced to their horizontal value 
the last two equations arc converted into f' = 



'2i(t + ^E^' 



The only instrument at present available for applying the tension 
is the spring balance. With a view to the attainment of accuracy the 
balance should be tested, and when in use the freedom of the bar 
attached to the spring must be ensured. If it touch the sides of the 
slot through which it passes the registered tension will be erroneous. 

The effect of increase of temperature upon a spring balance is 
the diminution of the absolute amount of the registered tension. 
This is due to the elongation of the spiral spring and to the increase 
of its flexibility, by the heat. The difference is approximately 
proportional to the product of the tension and the temperature, 
and may be taken as — -000135 lb. for each degree Fahrenheit 
and pound avoirdupois. This was determined experimentally, 
with a good balance indicating to 25 lb., through a range of 
150* Fahrenheit. A difference of 50° temperature and 20 lb, 
tension would cause a variation of '135 lb. tension, which in a 
5-chain riband of the weight previously recommended would 
represent less than -002 link. And as the effect of increase of 
elasticity in the riband, arising from increase of heat, nearly 
compensates this slight defect, it may be wholly ignored in practice. 

As very considerable variations of temperature occur in daily 
practice, a correction must be applied for such variations if the 
ultimatum of accuracy be desired. This correction may be 
applied quite independently of that for " sag," or curvature of the 
suspended riband. Lavoisier and Laplace give -00108 as the 
expansion of a unit of untempered steel for a change in temperature 
from 32° to 21 2" Fahrenheit. In a table of expansions for thirteen 
kinds of steel this is the least, and there is a very considerable 
range in the amounts. Hence, for measurements of the most 
refined description, the coefficient of expansion for each riband 
must be determijjed. In ordinary practice no error of any conse- 
quence will be introduced if 1-00115 be accepted as the coefficient 
for the range of temperature before mentioned. From this may be 
deduced the following simple but very accurate formula : — 

If 2d = the variation in temperature (unit 1° Fahr.) 
I = length of riband 
B = correction in hundredths of links 

and for a difference of 60"* Fahrenheit, and a length of 10 chains, 
this formula is in error less than -01 link. 

The ascertainment of the temperature of the riband in the field 
IB no easy matter, and even its approximate determination requires 
considerable expeiience. 
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The precision with which the theodolite observation of the 
altitude of the chord of the riband must be observed will depend 
upon the requirements of the case. These will be limited by the 
rapidity with which the cosine of the angle changes, and by the 
accuracy of the instrument available. A properly-fitted 5" theo- 
dolite may be depended upon to give angles within 15" of their 
absolute value. 

Some general remarks in regard to the details of this system of 
measurement will not here be out of place. 

The fiiction of a light riband, when under a moderate tension 
upon ordinary ground may, in general practice, be neglected without 
appreciable error. When the surface is slightly uneven and the 
riband lying in a succession of little curves, a small increase of 
tension, the amount of which may be determined by a few simple 
experiments, will sufficiently correct the consequent defect 

Chaining upon the ground is most convenient when it closely 
approximates a plane surface. 

The terminal marks upon the riband should be two or three 
inches short of the ends, so as to permit their easy and aocuiate 
adjustment to any given points. 

The spring balance should be as close as possible to one of these 
marks, or may be so attached that its index-point will define the 
end of the chain. The latter method has the advantage of indi- 
cating the register of the tension, and the point to mark at 
together, so that they may be observed simultaneously. 

Steel ribands marked at hundredth links are now obtainable, 
and by means of them the fractions of the chain may be recorded 
to almost any assigned practical degree of accuracy. 

For facility in subsequent computation, wholo chains should 
be laid out when possible. 

The record in the Field-book may be conveniently made thus:— - 
500-00 Hnks D 20'' 12' 15" F 72/30 = 469-357 
22-105 E r30' F 74/30= 22 103 

D signifies depression, E elevation, F Fahrenheit, the subscribed 
30 the temperature of the riband when at standard lengtL 

In conclusion, it may be observed that the time occupied by the 
adoption of the system in practice is inconsiderable. If the strict 
application of the corrections be relaxed, it is by far the most rapid 
mode of measurement yet adopted, and under all circumstances 
gives results surpassing in accuracy any of the methods preceding it. 

In the Appendices will be found a mathematical discussion of the 
whole problem, and also tables for computing the tensions for any 
riband with a considerable variation of standard tension. 

Note. — I desire to express my indebtedness to Mn F. B, W. 
Woolrych, District Surveyor, and to H. S. Hawkins, M.A., of ilie 
Trigonometrical Department, for various suggestions and help 
during my investigation of this subject. 
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APPENDICEa 

L—DetermintUion of Constant -00000779 Chain. 

Three steel ribands, each 5 chains long, and each in one piece, 
weighing 1 40625 lb., 1-25 lb., and 984375 lb., tested through a 
range of 15 lb., viz., from 10 to 25, gave as the extension in 
1 chain, produced bj a tension of 1 lb., *02200 inch, *02480 inch, 
and '03106 inch respectively. 

Multiplying these quantities by the weight of 1 chain of each 
riband gives the values -00618750, -00620000, and -00611625 
inch, 'nie mean -00616792, reduced to a decimal of a chain, is 
-00000779, and this quantity will represent the extension produced 
by a tension of 1 lb. in 1 chain of riband weighing 1 lb. It will be 
very approximately true for the light steel ribands now in use. 

The area of the transverse section of the riband, which is 
directly proportional to its weight, is that upon which the tension 
is distributed, and the e£Eect of the latter therefore manifestly 
decreases in the same ratio as the area increasea 

The mode of arriving at the eqimtion L^l ( 1 + — J is too 
obvious to need illustration. ^ 

n. — Correction for Cwrved Form of the Suspended Riband. 
The Catenary Curve. 

If the riband were perfectly flexible, the curve in which it would 
hang would be vtry nearly the common catenary (its elasticity 
cansingthe variationfromthe exactformof that curve). As, however, 
the method of using the riband involves the application of a great 
horizontal tension, as compared with its weight, the curve, althou^ 
the riband is not perfectly flexible, will yet so closely approach the 
ordinary catenary that even the exact method of solution, viz., that 
which takes into account both the elasticity and the force requisite 
to bend the riband, will not give results appreciably difiering from 
those given by the equations to that curve. Nor indeed will the 
results given by treating the curve as an hyperbola, a parabola, or 
as an arc of a circle, differ practically from the exact method. 

Ifotaiion, 
Z=: length of curve, unit 1 chain. 
I = length of chord. 

8 = length of curve from point a: = o, y = c. 
h B horizontal tension, unit 1 lb. 

c = — = length of riband equal in weight to h. 

c = base Napierian Logarithms s 2-71828183 + kc. 
se,a/«any ordinates to curve parallel to axis x reckoned from 

the lowest point of curve. 
yyf/ = Bxiy ordinates to curve reckoned from the distance e 

below the lowest point of curve. 
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w = weight of 1 chain of riband. 
^,T' = tensions at any points in curve. 

T = mean of any two values of T^ — - — 

A 

t = standard tension of riband. 

p = radius of curvature at any point of curve. 

= circular measure of any angle. 

iX - &ny angles between axis y and any chord of the curv& 

The fundamental equations to the catenary curve are : — 

ni.—Eyualum A» - <A - ^ = 0. 

^4 As 

a; = 5, therefore L = c f ie_^ 2c ) . By exponential theorem, 

Ik Ik Piff^ 

But Z - ?= (^ - 1)— very approximately, therefore {h - t)— = stt; 

about, the second and omitted term on the right-hand side of 

this equation being very small. The effect of this omission is 

moreover partly neutralized by the omission of a small quantity 

which should be included in the left-hand side. Dividing each 

Ik Pw* 

side by — and multiplying by l? gives h^-th^" ^jr = 0. 

For a length of 10 chains, weighing in all 10 lb. and standard 
length at a tenison of 33^ lb. the result given by the above 
equation is A = 93*94 lb. The true tangential tension to be 
applied at either end is almost exactly 94 -05 lb. The error is there- 
fore only '11 of a lb., a quantity that may be entirely neglected. 

It has been stated that the curve may be taken as an arc of 
a circle without appreciable error. The following solution will 
make this manifest : — 

p = — = c, very approximately, = — 

^^Oajid ^= sin ft 
2p 2p 

Eximnding,<>=Bin(?+«Ll« + 8^M!^^ ic. 
Multiplpngby2p = ?-A ^.,^^^^^ W^ ^ 
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The third term on the right-hand side being nine times as great 
as the similar term in the expansion of the equation to the 
catenary curve. The term is so small, however, that it may be 
neglected. The appreciable terms, therefore, agree exactly, whether 
the solution be catenary or circular, 

rV.-Equatum t* - tr* - ^^ 

The following is a strictly accurate solution of the catenary 
curve at any angle : — 

«'-« = Z; a/-a: = Zsint; y'-y = ?cost 

2^ = 1 0+€ 5 ^ 2/ = |C^ + ^ i) 

Therefore, I cos ^^^{^^ ^^ "^-c^-c V 

andZ = ^(^.^^ ^-c* + c 
Therefore, by addition Z + Z cos i=c(7_ \\ 
and by subti^action Z-Zcosi=c(_ 7 "^ 

• / ^^° f — ItlnC \ 

ThatisZ»-rcos'(;=c'(^^~-7"^^ ""^-2/ 

Expanding Z»- P cos' i=P sin' i+ ?!^|L!?+£^^ + J^^^ 

m. r «^ ra 72 . ^ 811^ *^ . ^ sil^' { . ^ Sill' t c 

Therefore. P = P + _j2^4+.^ + 2^ + &c. 

So far the solution is strictly accurate ; but as c can only be 
found approximately, or perhaps more strictly to any assigned 
degree of accuracy, an approximative method must now be followed. 
Jf r be the mean of the tensions T and T, its direction will be 
nearly parallel to the chord I, Therefore, t sin i=! /* very approxi- 
mately; and ^^ ^ = c. Hence the above equation becomes 

r2 n ZW sin 'C Z"ti^ sin 'C . . t> ^ r? / / . / a ^ 1 ' 
U^J^^^-^^—^^tc ButZ'=|Z+(r.O~} = 

• + 2Z (t - /) - -I- (t - f )' !-i- Rejecting the final term of this last 
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equation as inappreciable (t - 1) = — ^^ ^ + *kc Therefore, 

t»-.<t'-?!!?L^-!^=0 very nearly. 



It may be observed that when {=90** this equation becomes 
t'* - <7* = ^-7 agreeing with the equation when the ends are in the 

same horizontal plane. 

rife* 
With regard to the rejection of the term (t - if — ^ it will 

prove upon examination to be of very small value, and further, 
the error introduced by omitting it is partly balanced by the 

exclusion of the term — _-_ -A. 
360t 

The equation may also be arrived at by assuming the curve to 

be circular. Radius of curvature pa^ at middle of curve, about 

c 

4- c=*-.IiHL? Therefore p = _^-« = sm<?H?i^ + 
w c. w to ic sm 4 6 



?^5^ + &C. Therefore, vide Appendix III, L~l + ^!^g-!?+ 

^[^ + &o. ButZ = ?+(r-0?^.there£ore»'-«f»-'!!^?^ 
very approximately. 

lY.—£qu(Uion8 T^T^ < + (A - <) sin £ + ?!^^!i- 

These formulsB are inexact, but are sufficiently accurate for 
ordinary purposes, and their convenience for purposes of com- 
putation is obvious. The error for a 5-chain riband, weighing in 
all 5 lb., suspended at an angle of dO"* from a horizontal line, and 
standard length at a tension of 33^ lb., is only about -13 lb., and 
for a 10-chain riband about -88 lb. At an angle of 60** the errors 
are 1*26 and 1*36 respectively; and as these are the extreme 
errors in a very heavy riband, the equations may very safely be 
used in all ordinary circumstances. 

V jc .• ^M?' . rw*sin*i 
y.—EquatWM r^j-r^ and r- i Hr-t 

Z - ^ is evidently the correction, and in Appendix III this was 
s]iown to be — -y. very approximately, and h and t are equivalent 

In Appendix IT, it was shown that (t-*) 2P*^£t^sin 

to \2r 
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approximately. Dividing by 2/, (t - <) ^ =^ ^ o!^ '^' But the left- 



W 



hand side of this last equation —L — lj which is the correction in 
the direction of the chord, r = < + if_2!?^ according as the tenison 

is applied at the lower or the upper end of the riband. Therefore 

^fc'sin'f Tw'sin'C « - ^,. ^.^ ^ u i. • 

* ^ T ^^ reduce this quantity to its hon« 



24t» 



24(< + ?!iJL?) 



zontal value, it must evidently be multiplied by the sine of the 
zenith distance or angle. Thus the sin '{; is simply converted into 
ain't 



VL — Correction for TempercUfure in steel tapes. 

It has been suggested that the correction for temperature may 
be compensated by vaxying the tension of the riband, when 
supported throughout its entire length. Assuming 1001 15 as 
the coefficient of expansion for 180** Fahr., and '00000779 as the 
extension for 1 lb. tension, the following expression for the com- 
pensation may be deduced : —If j^t and A/'^ differences of tension 
and temperature ^t = '8203t(7 A^T From this equation it is 
evident liat a riband weighing 1*2191 lb. per chain would require 
a difference of 1 lb. in tension for every change in temperature of 
1° Fahr., and therefore the compensation is practicable with only 
the very lightest ribands. 



VII. — Table of Tensions to be applied to a Wire Riband weighing 
1 Jh, per chain, and standard length at a tension of 33^ lb. 



Length 




Angle of chord of Ribuid from horizontal line. 






peDded. '+0'-[ +10-- 


+2Xf- 


+80'- 


+40'- 


+60"- 


+60-- 


dudn* 


lb. lb. 


lb. 


lb. 


lb. 


Ib. 


lb. 


Ib. 


lb. 


Ib. 


lb. 


Ib. 


lb. 




Vr-K 8719 


87-02 


87-01 


86^ 


86-62 


86-12 


86-lC 


35-46 


36-51 


34-74 


84-89 


34-03 




44-« 44-21 


48-87 


43-72 


48 D8 


42-80 


41-80 


41 ^C 


40-21 


80-88 


88-35 


88-07 


86-38 




61-4fl 61-43 


60-01 


6071 


40-69 


49 86 


47-86 


47-40 


45-47 


44-88 


42-58 


41-08 


89-88 




fi8-41 58-85 


67-66 


67-46 


66-09 


56-76 


63-76 


53-28 


60-66 


40-06 


46-89 


45-99 


42-52 




64-00 64-M 


64-07 


68-00 


62-19 


61-87 


60-87 


58-87 


66-67 


54-02 


51-09 


50-07 


46-78 




7l-2fl 71-22 


70-18 


70-06 


68-00 


67-74 


64-74 


64-80 


60-46 


50-74 


56-15 


54-00 


48-80 




77-26 77-28 


76-02 


76-95 


78-65 


73-89 


60^0 


69 65 


65-15 


64-42 


59-06 


6808 


61-07 




88-01 88-02 


81-63 


81-63 


78-89 


78-83 


74-83 


74-61 


69-47 


68-07 


62 84 


61-88 


54-06 




88-56 88 «) 


87-04 


87-11 


84-04 


84-09 


70-60 


79-52 


73-74 


73-38 


66-49 


65-64 


67-86 


10 


03-00 04-00 


02-27 


02 43 


89-01 


80*20 


84-20 


84-29 


77-86 


77-68 


70-02 


69-32 


60-66 



Note. — ^The standard tension and the tensions for the different 
lengths suspended for riband of any other weight may be found by 
proportion, or by multiplying the quantities in the table by the 
weight of 1 chain of the riband, expressed as a fraction of a pound 
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Ylll.^Tableo/Valtie8/orTintheEquati(mT^''ti^^^^^^^= 0. 



Altitude 
0\ 


e = 20. 


t = 25. 


t = 80. 


es86. 


es 40. 


««46. 


1 
6 

10 


lb. 
27-22 
68-76 
88-42 


lb. 
80-68 
60-97 
90-42 


lb. 
84-60 
63-34 
02-61 


lb. 
88-69 
66-84 
94-67 


lb. 
42-91 
68-60 
96-93 


lb. 
47-88 
71-80 
99-27 


Altitude 
80'. 


« = 20. 


C = 25. 


t = 30. 


es 36. 


e = 40. 


C»45. 


chains 

1 

6 

10 


lb. 
26-27 
64-18 
81-06 


lb. 
20-69 
66-46 
8310 


lb. 
33-56 
58-90 
86-23 


lb. 
87-81 
61-61 
87-46 


lb. 
42-24 
64-28 
89-77 


lb. 
46-83 
67-21 
92-20 



Note.— w = lib. : k = -00000779 chain : ^= 1, 5, and 10. i= 90* 
and 60°. 

This table may be used for interpolating the tensions with any 
standard tension from 20 to 45 S). for riband weighing 1 Jb, per 
chain. For riband of any other weight the tension for both the 
supported and the suspended ribands will be proportionate, and 
may be found by multiplying the quantities in the table by the 
weight of 1 chain of the riband, expressed as a fraction of a pound. 



Notes on Flying-machines. 
By Lawrencis Hargrate, 



[Read be/ore the Roycd Society o/If,S. W., $ June, 2885,] 



Since last reading a paper to this Society, I have been making 
further experiments with trochoided planes, and my attention has 
been directed principally to the question whether the speculations 
that were made about the flight of birds are correct, and if so, 
can a mechanical contrivance be constructed that would show 
what my views on the subject are. 

I have been unsuccessful in all attempts at vertical flight, and 
ajn disposed to modify the opinion expressed on that point, as it is 
evident that some birds when hovering use the same motion that 
they do when flying horizontally. This we can see in the small birds 
that suck honey from flowers when on the wing, the body is kept 
vertical and the waves thrown downwards, 

With horizontal flight, more success has attended myeflbrts; 
and experimenting with nearly fifty models has resulted in these 
that I hope to show you supporting themselves and moving hori- 
zontally in such a way that if the motion is not that used by birds, 
it is at all events very like it, and its acceptance or rejection as a 
scientific truth is of no further interest, as it only remains for 
practical mechanics to step in and adjust the details to suit the 
material and motive power they may think best for the purpose 
they have in view ; or, in other words, that the solution of the 
problem of how a bird flies is of very trifling importance from a 
utilitarian standpoint, compared with the judicious variations of 
the parts of this machine that will have to be made before any 
return can be expected for money invested in such undertakings. 

Mr. Russell suggested to me that trial should be made with 
india-rubber as a motive power, and it has thus been possible to 
make an engine the weight and power of which approximates 
closer proportionally to the large engines we shall use than the 
clock-work previously experimented with. 

The flying models exhibited at the conversazione last October 
showed partly what I was attempting, but they grossly failed in 
the most important point, viz., they were all supported either by 
strings or on wheels, and therefore could not be defined as flying- 
machines any more than those machines that depend for their 
success on floatation by the aid of gas. 



42 NOTES ON FLYING-MACHINSS. 

The rough workmanship is found to be of comparative unim- 
portance compared with the adjustment of the planes, but repeated 
failures have brought out a slight improvement in the execution, 
and several interesting result& 

It is necessary to see clearly that these machines are identical 
in principle with the model previously exhibited and described, 
that had two vertical planes that were trochoided in water. The 
plane of the body and tail represents one of the vertical planes, 
and the equivalent plane of the two wings the other. At a casual 
glance they seem totally dissimilar ; a closer analysis will make it 
evident that they are one and the same mechanism. 

The equivalent plane, as I term it, is an imaginary surface 
trochoided by an imaginary crank and connecting rod, that throws 
a wave equal in section and pitch to the mean of the infinite 
number of waves thrown by the two wings that are trochoided 
radially. The section of the wave of the equivalent plane is a 
rectangle, that of each wing plane is a sector of a circle. By the 
way, if the trochoided plane ever comes into general use, some 
ingenious person will contrive a movement by which the crank 
and connecting-rod are embodied in the universal joint of radially 
trochoided planes, but for rough experimental work such as this, 
it has been found most convenient to put the connecting-rod at a 
distance from the universal joint sufficiently great to ensure toler- 
ably exact adjustment of the work that I am capable of doing. 

The experiments show that the greater surface of each plane 
ought to be abaft the plane passing through the shaft and the 
guides, apparently for the same reason that the after part of a 
balanced rudder is made of greater area than the forward part, 
viz., the formation of vortices behind each edge of the rudder 
when put over, and the impinging of more effective streams of 
water on the forward than on the after part ; because those streams 
that would if uninterrupted strike the afterpart do not touch the 
rudder at all, but strike the surface of the streams deflected by the 
forward part. 

For the same reason, if a boat is towed on an even keel it is 
difficult to keep her straight — she will yaw, and if not met, will 
take a broad sheer suddenly and dangerously ; if she is brought 
by the stem and sheered by the rudder the greater number of 
partially effective streams striking the after part of the boat have 
a greater combined effect than the smaller number of highly 
effective streams striking the forward part of the boat, and if the 
helm is righted she returns of herself to the course, and keeps it. 

The proportion that the after part of the most efficient trochoided 
plane bears to the forward must therefore be closely dependent on 
the pitch. For fine pitches it will be found best to make the for^ 
ward part small, and for coarse pitches to make the two parts 
nearly equal, the after one preponderating, this puts a torsional 
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strain on the nudrib and a bending strain on the connecting-rod ; 
also^ if the web of the plane is rectangular and the midrib 
central, the centre of effort of the equivalent plane will be 
at about a third of the web from the end ; and if the midrib 
is shifted to the forward edge of the rectangular web, the tor- 
sional strain on a regularly tapering midrib will twist the web 
into a portion of the surface connecting two straight lines on 
two pandlel planes, the two straight Imes not being parallel 
to one another. The effect on the trochoided plane will be to 
shorten the pitch of the equivalent plane and bring it nearer the 
geometrical centre of the web. This seems advantageous, without 
taking into account the frequent repairs necessary to the web when 
the midrib is placed as in the earlier models. You will observe 
that all the later models have no web in front of the midrib, and 
one of the crossbars is left projecting forward to act as a strut to 
the guys that tauten the web. 

At first I thought it possible to make the body plane so large 
that it could be propelled by the trochoided wings in a straight 
line, but it is found that, however great the disproportion be 
between the planes, they will move towards and from one another 
inversely as their areas (the weight of the planes being also a term 
in the equation), and uiat a phenomenon we see when making 
ducks-and-drakes or throwing a flat object edgeways comes into 
play. You have doubtless noticed that, as long as the object is 
gyrating rapidly, the plane of 'gyration is carried forward parallel 
to the plane in which it left the hand, but as the spinning de- 
creases in rapidity the object will scoot off either upwanls or down- 
wards, bringing its largest section at right angles to the direction 
of impulse. The reason seems to be that the gyration throws a 
current of air radially with sufficient force to prevent a vortex 
being formed above the edges of the object as it is being dragged 
downwards by gravity in a direction at right angles to the plane of 
gyration. When the vortex is once formed, either above or below 
the leading edge, the streams of air act on the opposite side of 
the object the same as the water does on the balanced rudder or 
towed boatb Now, if the body plane is made so large that its motion 
towards and from the wing plane is very small, it will need extreme 
care to get the pressure on both sides alternately, and if this is not 
done the machine will act the same as the flat object. 

The machine is more easily adjusted by having the body plane 
m two parts, and much longer than it is wide. A very small piece 
cut off Uie tail makes a machine that flies downwards into one that 
flies horizontally or upwards, and a piece cut off the head makes 
one that flies laboriously upwards into one that flies rapidly hori- 
zontally. If the area of the body plane is collected into an equal 
compact figure, the machine will sometimes turn head over heels. 
Some of these short-tailed ones will probably do so if they don't 
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strike the wall. I purpose selecting the best of these models, and 
making their mean dimensions a standard from which to take a 
fresh departure. 

Each wing has been made to have a stroke of 90*", but in short 
wings this may be largely increased with advantage, as we see 
several kinds of pigeons even striking their wings together ; long- 
winged, swift-flying birds use an angle much less than 90^ 

At first I stretched the india-rubber from aft forward, but in 
most of these models it is stretched from forward aft. The reason 
for the alteration is that, as the india-rubber contracts, the centre of 
gravity of the machine is shifted towards the fixed end of the 
india-rubber; and if there is power sufficient to propel the machine 
upwards at starting, we want the centre of gravity moved forward 
to decrease the angle of elevation as the power of the elastic 
decreases. 

Another note-worthy point is, that the fore-and-aft members of 
the planes are placed underneath the web, and the tranverse ones 
above it. 

The distance these models fly seems very trifling, but experience 
teaches us that in all model-experiments increase of proportional 
size and weight bring universally better results in work done. 

It has been found impossible to form even a moderately exact 
determination of what distance or height the machines actually 
fly ; the circulation of the air in a room like this causes currents 
that tilt the wings or tail so that the action is diflerent at each 
trial* Out of doors accuracy is still more impossible until we make 
the machines much larger, and consequently less fragile. A wing 
torn and patched again of course renders all previous trials value- 
less for comparison : and besides all this, whatever care is taken 
not to project the machine in the direction it is wished to go, there 
is still probably an involuntary movement of the hand in that 
direction which you will perhaps detect 

The speed attained shows us that when we come to deal with 
machines weighing tons instead of ounces we shall have also to deal 
with air-pressures exceeding hurricane force, with which the edges 
of trochoided planes are in my opinion the only things that can 
successfully cope. 

The steering of flying-machines on this principle requires a 
rapidity of thought and action that will at first tax the nerves to 
the utmost, but in one-man machines practice will reduce the 
movements of the body necessary to alter the centre of gravity to 
the various requirements to as simple an act of volition as skating 

* Note.— The reason the majority of the machines turned so unexpectedly 
npwards on reaching the centre of the room, though not noticed at the time, 
is now seen to have been that the main current of air was circulating 
upwards in the centre and downwards at the walls* 
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or riding a bicycle. In larger machines this will have to be done 
by making the area of the tall variable for ascending or descending, 
and tilting one comer up or down for turning to either side. 

The ascending and descending may also be managed by making 
the framing between the universal joint and the crank shaft yari< 
able in length. By increasing this distance, more than half the arc 
through which the wings move is brought below the body plane, so 
that if the machine was previously baJanced for horizontal flight 
the alteration will make it ascend. 

Likewise the turning may be effected by making the upper end 
of one connecting-rod fast to a sleeve sliding on the midrib. The 
position of the sleeve determines the arc of that wing measured 
from the body plane, but the two wings will still make equal arcs 
with the horizon as the body will be rocked from side to side. 

Begarding the proportion of weight to area, the models are 
comparable more to butterflies than to the majority of flying 
organisms, but these experiments seem to show that by means of 
the trochoided plane the same power will propel equal weights 
the same distance, provided the rapidity of the motion of the 
wings is increased proportionately to the reduction in the sectional 
area of the waves thrown ; or, that a beetle and a moth of equal 
weight expend the same amount of strength in flying the same 
distance, and the result is produced by throwing the same number 
of cubic inches of air in each case. 

It takes 14 lb. to stretch one of these red elastic bands 10 
inches ; that is, when they are looped so that there are four folds 
of the india-rubber. There is one movable sheave introduced, so 
that the barrel is turned by about 7 lb. when the machine is 
wound up tight.* 

The pitch of the equivalent plane when the connecting-rod 
equals 2^ cranks is about 75 inches when arranged as in that 
model with the long tail, which is one of the oldest and least 
efl&cient I have, the proportion now used is the crank equals one- 
third the connecting-rod. These results are arrived at by a system 
of selection ; those machines that fly at all have been kept till 
some slight improvement, suggested by experience or judgment, 
has been embodied in the next ones, the older machines are then 
broken up or altered. It is found that this experimental method is 
more fruitful than attempting to make any elaborate calculations, 
although differently constituted minds may find the latter way the 
best. 

* Note. — ^A marked improvement has since been made by making the 
barrel flat instead of cylindrical, the crank-shaft has now a uniform rotary 
motion, and there is a total absence of that jerk that was so conspicaoos as 
the crank pins passed the centres ; the motive power is also much econo- 
mized. 
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In making experiments with flying-machines on a large scale, it 
is well we should understand that the generation of steeple-jnmp- 
ers has passed away, and that any one at the stage our knowledge 
has attained to, who tries his machine first from an eminence, 
richly deserves any accident that may befall him. The method of 
starting must be, as suggested somewhere in Mr. Proctor's writings, 
from a light carriage on a level or falling gradient. If the machine 
is correctly proportioned it will leave the carriage at the proper 
moment ; if anything is wrong, no accident can happen to the 
experimenter. 

The carriage will need three wheels on castors, with one upright 
bar rove loosely through the machine, so that all manoeuvres may 
be practised without allowing it to rise higher than the top of the 
bar, and with perfect safety to both the machine and the man. 

The motive power most suitable for flying-machines is air com- 
pressed into spherical or spindlednshaped steel vessels, driving a 
direct-acting single-cylinder oscillating engine. (Diagram III.) 

It is perhaps premature to speak of alighting before we ascend 
at all; but we may take a lesson from birds, and observe how they 
turn round and face the wind when coming to the ground, in the 
same way that a yacht picks up her moorings. 

The every-day employment of flying-machines as means of 
transit would be brought much nearer in point of time if our boys 
would make and use iJiese models as toys; they require little more 
skill in construction than an ordinary kite, and young brains are 
so much readier to perceive and grasp an improvement than those 
that have already been moulded and set in a particular groove. 

I will now wind up the machines and let them speak for them- 
selves, and if they do not all break in winding (a not unusual 
accident), they wiU perhaps carry conviction to some mechanical 
minds that by means of a ridiculously simple piece of mechanism 
rapid artificial flight is possible. 

If one of them threatens to strike any gentleman present, 
would he kindly hold up his hands — so — ^this will stop the flight, 
and the machine will fall harmlessly to the ground, and will pro- 
bably escape unbroken : if you attempt to hold it^ it is sure to be 
damaged.* 

* Note.— Diagrams n and HI are not introduced as drawings purporting 
to be accurately proportioned, but to convey to the eye of an engineer my 
idea of how certain causes can produce certain effects ; in this case, how 
compressed air is to trochoid flat wings. 
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On a form of Flylng-machine. 
By L. Habgraye. 



[Bead be/ore the Royal Society of If. S. W., S December, 1885,] 



I HATE brought these observations before you in the hope that 
they may be of use to others who are attacking the problem of arti- 
ficial flight I do not assume that they are in any way conclusive, 
for it must be obvious to any one who observes nature, be it ever so 
little, that the combinations of weight, strength, and area that 
produce flight are infinite, but as showing from actual experiment 
what power propels a weight of known area for a known distance ; • 
a number of such observations are necessary to determine the 
formula by means of which we can design the machines and predict 
their performance& 

This machine has a spread of wing of 7 feet 2 inches ; the area 
of the wings is 378 square inches ; the length of body and head is 
6 feet 1^ in. ; the area of the body and head is 858 square inches ; 
the total weight is 1*47 lbs. j this gives an area of 840 square 
inches per lb. weight. 

Now as to the motive power. The strut forms the back-bone of 
the whole concern ; it is about 1 J in. square, and is hollowed out to 
about the thickness of cardboard, and you could easily flatten it 
between your fingers and thumb ; it is made of clear pine, and at 
5,400 lbs. per square inch would stand 3,051 lbs. end compression 
if it did not buckle ; it is tapered slightly towards the tail. 

The twenty-four elastic bands weigh 5 ozs., and each is stretched 
with a force of 12*6 lbs. to 30| inches ; and in the manner they 
are arranged puts a thrust of 189 lbs. on the strut. 

The purchase by which the elastic bands are stretched is a luff 
tackle j the sheaves are ivory, and about 1 J in. diameter ; the 
cord is white hemp fishing-line, and breaks with 67 lbs. ; the theo- 
retical strain on the fall is 37*8 lbs., but experiment with a Salter's 
balance on the string proves there is only 30 lbs., the rest being 
lost in friction at the four sheaves ; this strain decreases, as the 
india-rubber bands contract at the following rate : — 

1st flap 30 lbs. 5thflap 19 2 lbs. 



2nd „ ... 


... 26-8 „ 


6th „ .. 


. ... 17-5 „ 


3rd „ 


... 24 „ 


7th „ .. 


. ... 15-6 „ 


4th „ ... 


... 21-7 „ 


8th „ .. 


. ... 14 „ 
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These quantities are measured from fig Y witli a bastard scale, 
30 units of which are equal to AB ; their sum multiplied by the 
length of cord overhauled at each flap, viz. Ifoot, gives 168-8 ft. lbs. 
as the amount of work done during the flight hj the bands. 

The cord is wound on a flat winder 6 inches long ; the crank 
shaft is at the centre of the winder, and the cranks are on either 
the top or bottom centre when the winder points to the last sheave 
over which the cord passes, that is^ they are not quite at right 
angles to the winder. The strain on the crank pins due to the 
flat winder, varies as the cosine of the angle the winder makes with 
the line joining the centre of the crank-shaft and the last sheave 
over which the cord passes. 

From the centre of the crank shaft to the centres of the crank 
pins is 1'4 in., the crank pins are spherical, and the connecting 
rods are 4*65 inches long, which gives a pitch angle of 72J° 
The upper end of each connecting rod is fastened to the midrib at 
1 -61 in. from the socket, and each wing moves through an arc of 121°. 

The centre of effort of each wing is 25*5 inches from the socket, 
and the length of the arc traversed by it is 53*8 inches, which is 
taken as the height of the equivalent trochoidal wave. 

The midrib is 3 inches from the forward edge of the wing, which 
is 9 inches wide, and the preponderance of the after part of the 
wing membrane twists the midrib about 15° ; this shortens the 
equivalent trochoidal wave to 22-08 feet, and makes the pitch 
angle 57|°. 

The distance the machine flew was 98 feet from where I stood, 
it took a wide sweep of at least 30 feet versed sine, making 120 ft. 
on the curve ; it was stopped by a fence on the top of which it 
caught, 8 feet below the starting-point ; the trajectory was slightly 
ascending at first, but very little. 

The wings are flapped ten times in 7 seconds, which gives a 
horizontal speed of 14-6 miles per hour, or 15 feet per stroke. 

Using the formula P=0-002288 V where P=-177 lbs. per 
square foot pressure on the membrane due to the weight of the 
machine, and V will equal 8*8, which is the number of feet it would 
fall in each second if the membrane were kept horizontal ; so that 
during the time of flight it would fall 49*28 feet ; but during the 
same time it is translated 120 feet horizontally and 8 feet down- 
wards, so that by the parallelogram of forces the india-rubber bands 
drive the machine upwards at an angle of 19° for a distance of 
126 '5 feet ; this gives 15-8 feet per stroke, and a slip of 28-4 per 
cent which represents the skin resLstance. 

The strain on each crank-pin at the centre of the first stroke is 
32-16 lbs., <M» 2 02 lbs. on each wing's centre of effort ; this strain 
decreases to when the crank is on the centre and the winder 
pointing towards the last sheave. The angle of the wing with the 
direction of the thruet, and the torsion of the midrib) decrease with 
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tihe strain on the crank-pin. When these are plotted as in fig. I 
and resolved into thrust and useless work, which are plotted again 
in the two curves of fig. II, the areas enclosed by the curves will 
represent ft. lbs. for \ of the first revolution of the crank-shaft 
from which is deduced the mean lbs. of thrust of both wings for 
the first revolution = 1 -075 lbs., and mean lbs. of lost work of both 
wings for the first revolution = 2 26 lbs. Multiplying each of these 
quantities by 9 feet, the distance traversed by the centre of efibrt 
of the wing gives 9*676 ft. lbs. of effective work and 20-34 ft. lbs. 
of lost work, the sum of which, 30-015 ft. lbs., is the work of the 
first stroke. 

The effective work and the lost work decrease for each flap 
proportionally with the scale of strains on the fall previously given, 
which sums up to 168-8 ft. lbs., and the actual work done by the 
machine during its flight is shown hy ^g, IV to be 41-28 feet, 
multiplied by 1-47 lbs. = 60-68 ft. lbs. ; but the whole work of the 
first stroke is to the effective work of the first stroke as the total 
work of the elastic bands is to the total thrust of the eight strokes, 
that is, as 30*015 : 9675 :: 168-8 : 54-4, giving a difference of 
6-28 ft. lbs., to which I attach little importance, as it may arise in 
a number of ways from the graphic method of investigation adopted. 

The centre of gravity of the machine when wound up is 2 feet 
5 inches ; the centre of gravity of the machine when it has made 

8 strokes is 2 feet 2 inches ; the mean centre of effoi-t is 2 feet 

9 inches ; all measured from the forward end of the strut. 

Fig. VI refers to the strength of the tissue paper that is used 
for the membrane of the planes ; it took over 28 lbs. to burst the 
four compartments ; the pressure was applied on the four circles 
shown, each 2 J inches diameter ; the fractures took place along 
the lines sketched in. The rigidity and lightness of the paper 
make it extremely suitable for the membranes ; muslin has been 
tried, but it bellies, and is hard to stretch tightly. 

There have been so many breakages and ambiguous results due 
to the wind, that I now never try a machine unless it is perfectly 
calm ; I find just before sunrise the only time it can be said air 
currents have no effect on the observations. The experiment 
described may be taken as considerably under what the twenty- 
four india-rubber bands would do if the machine were more care- 
fully made ; and fig. V shows they can be stretched to 38 inches 
with a strain of 20 lbs., in this experiment they were only 
stretched to 30| inches, with 12*6 lbs. ; but many of the india- 
rubber bands would not stand more than one or two of the long 
stretches, and accidents would be frequent. 

It has occurred to me that the motion of this form of flyingj 
machine will produce searsickness, time will show if this is correct. 
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From a consideration of the observations it may be theorized 
that the same horizontal flight is produced — 

Ist. If the area is reduced the power can remain the same, 

but the weight must be reduced. 
2nd. If the area is reduced the weight can remain the same, 

but the power must be increased. 
3rd. If the weight is reduced the area can remain the same^ 

but the power must be reduced. 
4th. If the power is reduced the weight can remain the same, 

but the area must be increased. 



[Seven diagrams.] 
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Local Variations and Vibrations of the Earth's Surface, 
By H. C. RussKLL, B.A., F.RA.S. 



[i?«irf h^ore the Royal Society qfN.S, fT., 1 July, 1886,] 



As the network of science closes round the phenomena of Nature, 
every now and then some new fact is found protruding itself, 
which upon examination suggests a new line of investigation, or a 
readjustment of that which has gone before. An illustration of 
this is, I think, found in the recent investigations into earthquake 
phenomena in Europe, and especially in Italy, which make it quite 
evident that the astronomer can no longer trust to the stability of 
the earth's surface as he has done in the past, but must investi* 
gate the effects of these changes upon his instruments, if he would 
attain to that perfection in observations which his science demands. 
He must now recognize the fact which the geologist has proved, 
that the earth's crust is in a chronic state of vibration and change, 
to an extent probably sufficient to explain some of those trouble- 
some errors which have been heretofore set down to instability in 
the instruments or change in the observers. 

In 1878 a Committee of the British Association was appointed 
to measure the lunar attraction, or rather its effect upon the solid 
part of the earth. Theoretically the moon should produce a tide 
in the rocks as well as in the ocean, for, solid as they seem, they 
are still quite flexible enough to admit of such a change in form 
as the lunar attraction causes, without fracture ; the change, though 
sensible and important, and even measurable from an astronomical 
point of view, is yet quite inappreciable to an ordinary observer. 

The Committee were fully alive to the difficulties of their task, 
but, when fully considered, these seemed to be no greater than 
would serve as a healthy stimulus to men who meant work. 

The Committee consisted of Sir William Thompson, Professors 
Tait, Grant, Purser, and Forbes, Dr. Siemens, Mr. Horace Darwin, 
and Mr. G. H. Darwin, who made the experiments and in whose 
name the report is written. 

The report is in two parts, vols, for 1881 and 1882 of the 
British Association Reports, and is of the utmost importance to 
astronomers. The Committee at first thought it would be pos- 
sible to arrange such apparatus that the lunar effects could be 
seen. Sir William Thompson suggested the method of testing the 
question, viz., by hanging a pendulum on a very firm support, and 
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providing apparatus to show the slightest variation in its position 
with reference to the vertical. This was done by attaching the 
bottom of the pendulum to a small mirror hung on two silk fibres, 
the means of connection being a single fibre of silk. The first 
experiments showed how exceedingly sensitive this arrangement 
was, and that it was useless to attempt anything in the laboratory 
at Glasgow, owing to the proximity of a busy city, the want of 
proper appliances, and the imperfections of the first instrument. 
All these difficulties were overcome and the instrument set up at 
Cambridge, and finally made so sensitive that it would reveal a 
motion in the pendulum equal to an angle of 0*01", or an inch in 
348 miles ; and if the changes were sudden, half of this amount 
could be seen. As the computed effect of the moon is equal at 
Cambridge to a maximum change of 0-029'', the instrument was 
quite capable of doing the work before them ; but most unexpected 
difficulties arose. Nothing could be done if any one was in the 
room with the apparatus ; if the observer lifted one foot off the 
ground the spot of light went flying on the scale, showing that a 
slight change of weight on the surface of the ground near the 
instrument affected the level of the ground and thence the pen- 
dulum. To avoid this a telescope was put through the wall and 
the changes observed through it. After this it seemed probable 
that they would be able to attain the desired object, and actually 
measure the lunar attraction, as it pulled the pendulum on one 
side. But here the city traffic, railways, iic, and other minor 
vibrations due probably to earth tremors, became so troublesome 
that it was impossible to distinguish certainly the lunar effects 
from the others. At times it would be possible to get readings 
satisfactorily, and at others the observers saw a distinct diurnal 
period, with a maximum about noon when the pendulum stood 
furthest northwards. The path of the pendulum was, however, 
interrupted by many minor zigzags, and it would sometimes, when 
moving steadily in one direction, reverae for an hour and go the 
other way. During four days the mean position of the pendulum 
travelled southwards so much that the spot of light went off the 
scale three times, but on the fourth night the pendulum took an 
abrupt change and moved northwards, and the following day the 
dance of the image was greater than usual, and then a few days 
later it was quite remarkable for its steadiness. 

Still there was hope that with an instrument embodying the 
results of their experience, and an observatory in a deep mine or 
at a distance from a city, they might be able still to measure the 
moon's effect. Finally, however, the attempt was given up as 
hopeless, because Mr. Darwin, by computation, proved that the 
variations of atmospheric pressure in extreme cases, t.e., where the 
difference amounted to 2 inches, would cause a change in the 
earth's surface, bulging it in or out, so that changes in the vertical 



LOCAL VARIATIONS AND VIBRATIONS OF EABTH's SURFACE. 53 

amotinting to 0*0292" would occur from time to time ; and as this 
took place very frequently, and was greater than the lunar effect, 
there was no hope of eliminating the latter. 

I think this conclusion is to be regretted ; for although there 
can be no doubt about the accuracy of the figures, yet had their 
spot of light been made to record all its changes, it is probable that 
in many cases it would have been possible to separate one effect 
from the other as depicted in the automatic record. My experience 
at Lake George strengthens this view of the question. 

Mr. Darwin has given in the report a most valuable epitome of 
the labours of other experimenters in the same field, and I will 
ask your attention to several of the items which have special 
significance in reference to what I have to bring before you to- 
night. 

It states that M. Bouguet de la Greye made observations on a 
free pendulum when he was at CampbelFs Island, in lat. 52"" 34' 
south, and he found that the long swell of the ocean breaking on 
the island caused a change in the vertical of I'l'' ; and that M. 
d'Abbadie, in order to test these changes, built in 1863 a very 
massive stone cone 26 feet high, which rested on the solid rock 
about 24 feet from the surface of the ground ; in this cone was a 
well-hole 3 feet in diameter, and this was carried down into the 
rock 6 feet 6 inches, making the depth of the well-hole 32 feet 6 
inches. This structure was allowed to stand five years to get 
settled, and then a basin of mercury was placed on the bottom, 
and regular observations taken by means of a telescope fixed in 
the top. Frequently the mercury was so disturbed by vibration 
that nothing could be seen in it At times he saw sudden changes 
of the vertical, amounting to 0-49, and even as much as 0*65. 
Microscopic earthquakes were frequently seen, in some of which 
the changes were so great that the reflected image was carried out 
of the field of view, and as the tide rose and the weight of water 
accumulated on the shore 430 yards distant, he could distinctly 
see the vertical line change. 

During the years 1867tol872he found the plumb-line deviate 
northwards during the latter months of the year, in every year 
except 1872, when it deviated to the sou tL The greatest sudden 
change he saw amounted to 2*4" in the direction of the vertical in 
6^ hours. 

M. Plantamour, who worked for years in the same field, used a 
very delicate level fixed in a cellar, and at right angles to the 
meridian. The observations revealed a diurnal oscillation, in 
which the east end of the level was highest about 5*30 p.m., and 
the change once ran up to 8'4", 11 "2", and 15*76" on three successive 
days. In addition to these diurnal motions, he noted a gradual 
rise in the east end, and he remarks that the east piers of transit 
instruments rise in the same way, but not to so great an extent. 
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In observing other levels placed north and south, he found a 
diurnal motion with a maximum about noon, the north ends 
rising ; the annual change in these levels only amounted to 4*89" 
while east and west it amounted to 28*08". He mentions one 
transit instrument in which the east pier rose 23" and had an 
azimuthal change of 75", and that similar changes were observed 
in the transit instrument at Berne. 

At Folkova, on May iPth, 1877, at 4h. 16min. &m., when M. 
Nyren was observing the level of the transit instrument, he saw it 
begin to move, and every 20 sea for three minutes the bubble 
swayed backwards and forwards, showing that changes amounting 
to from 1*5" to 2*0" were taking place and he calls attention to the 
fact that Ih. 14m. earlier the great earthquake at Iquique took 
>lace. 

Mr. Darwin adds — "Our experiments with the plumb-bob, as far 
as they go, confirm the results of M. d'Abbadie and M. Plantamour, 
and we think there can be little doubt that the surface of the earth 
is in incessant movement, with oscillations extending from a fraction 
of a second to a year. 

''M. Flantamour speaks as though it were generally recognized 
that one pier of a transit circle rises during one part of the year 
and falls at another ; but if this be so throughout Europe, we must 
suppose that there is a kind of tide in the solid earth produced by 
climatic changes, the rise and fall of the central parts of continents 
must then amount to something considerable in vertical height, and 
the changes of level on the easterly and westerly coasts of a continent 
must be exactly opposite to one another. We are not aware that 
any comparison of this kind has been undertaken. The idea 
seems of course exceedingly improbable, but we understand it to 
be alleged that it is the eastern piers of transit instruments in 
Europe which rise during the warmer parts of the year. Now if 
this be generally true for Europe, which has no easterly coast, it 
it is not easy to see how the change can be brought about except 
by a swelling of the whole continent." 

A subsequent part of the report refers to the work done in 
Italy in the investigation of earth tremors, where it has been 
proved that there are periods lasting from a few days to a week 
or even more, in which the soil is in incessant movement, followed 
by a comparative cessation of such movement ; this he calls a 
seismic period. In the midst or at the end of one of these periods 
there is frequently an earthquake. 

These periodic motions are influenced by the state of the atmo- 
spheric pressure. M. Poey attributed the variations of the vertical 
to this course, and M. Kossi says — "During three years no marked 
depression of the barometer has occurred without having been 
immediately preceded, accompanied, or followed by marked seismic 
movementa" 
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Gayallere used ten pendulums of graduate lengths, and found 
that sometimes one of the pendulums and sometimes another was 
set moving by a seismic disturbance. 

The position of the sun and moon have some influence, but the 
seismic motions are especially frequent when the barometer is low. 
The maximum disturbance occurs near the winter solstice, and the 
minimum near the summer solstice. 

Mr. Darwin continues — " I have seen nothing which shows that 
M. Flantamour takes any special precautions with regard to the 
weight of the observer's body, and it would be interesting to leam 
whether any precautions have been taken for equalizing the tem- 
perature of the level itself. The slow molecular changes in glass 
render levels untrustworthy for comparison at considerable inter- 
vals of time. Although we must admire M. Plantamour's indomi- 
table perseverance, it is to be regretted that his mode of observa- 
tion is by means of levels ; and we are compelled to regard, at 
least provisionally, these enormous changes of level either as a local 
phenomenon, or as due to systematic error in the mode of obser- 
vation." 

I have quoted a few of the results already obtained, by way of 
introduction to what I have to say this evening, and to indicate 
the importance of such investigations in reference to astronomical 
work ; for if the astronomer must recognize the fact proved by the 
geologist and his own observations that the earth's surface is no 
longer to be trusted when he requires a foundation for his instru- 
ments, it becomes of the utmost importance that he should, without 
delay, ascertain the character and amount of these small changes, 
and in this way eliminate another disturbing element from his 
investigations; and I have therefore determined to bring before 
yon some facts bearing upon this question, which I have been 
collecting in the hope that other astronomers will likewise publish 
the results of their observatory experience, and thus by united 
action assist in the work of tracing these vibrations and changes. 

You may remember that in my address to the Society two 
months since I expressed the hope that the automatic record of the 
height of the water in Lake George would reveal the effects of 
some of these terrestrial motions. The instrument used cannot 
have the extrame sensitiveness to minute vibrations which 
Darwin's reflecting mirror and other instruments for the like pur- 
pose have ; but then it is so placed that all such changes become 
magnified by the relatively enormous extent over which it extends 
its sensitive part, if I may so express what I mean ; for any change 
in gravity, or the direction of the vertical, is not seen as it affects 
the bape of a small instrument a few feet square, but as it affects 
a surface 20 miles long and 5 to 6 miles wide. Barometric and 
wind changes, too, so difficult to see in other instruments, at once 
become evident here by their effects on such a lai^ body of water , 
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and the lake gauge for these reasons is not only capable of showing 
changes quite as minute as the Cambridge pendulum apparatus, 
but also of keeping a perfectly satisfactory record of these changes^ 
so written that many, if not all, the causes can be traced in the 
curves which they produce. 

Two months since I had not looked for any diurnal effect, and 
therefore did not see it, although it was clearly marked in almost 
every sheet that had been taken off up to that time. These curves 
are small, but there can be no question as to their existence ; they 
are shown as clearly as the larger motions, although, of course, on a 
small scale. In Europe the pendulum was seen to swing north- 
wards, or away from the equator during the day and towards it at 
night ; and so the water of Lake George runs away from the 
equator during the day and towards it at night, and this curve can 
be traced as something added on to all others, (see photoliths of 
sheets attached), except of course when a strong wind takes entire 
control of the lake. The diurnal change of level seldom exceeds 
half an inch, but a tenth of an inch can easily be seen, and this 
corresponds to a change in the vertical at the lake of 0*016", an 
angle so small that even lunar effects may produce double that 
amount of change ; and should any change in the vertical, such 
as that observed in the carefully conducted observations of 
M d'Abbadie, namely, 2'V, it would mean a change of 15 inches, 
or 150 times as much as can be easily seen in the records at Lake 
George. 

The reference here is to slow changes extending over five or six 
hours or days, and no such change in the level of the lake has 
appeared during the four months the gauge has been at work. 
Nor can I hear that any such changes of level have ever been 
seen by those who have resided at the lake for years. Small 
changes of this kind do occur at long intervals, but they are so 
small that it would seem the earth's surface at the lake is more 
rigid than it is in Europe; or that some of the observations 
recorded there do not represent changes in the earth's sui'face, but 
in the instruments used. One of these small changes is shown in 
the photolith of the sheet July 27 to August 3. On July 27th 
the water in the lake was rough, owing to a northerly wind. 
About 8 a.m. of 28th the north wind ceased, and the weather 
became remarkably calm ; yet the water fell 5^ inches in two 
hours, and a series of periodic waves, much larger than those 
caused by the wind, was set up, and the mean level of the water 
during all day of 28th was 1^ inch lower than during the 27th. 
This change in level might be accounted for by the falling of the 
north wind and the water recovering its normal position, but for 
the fact that at 9 a.m. on July 29th the water suddenly rose 
again while the weather was quite calm. I have not drawn the 
mean line through these waves ; its position is so obvious that 
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that did not seem necessaiy. A self-recording aneroid works 
with the lake register to show any variation in barometric pres- 
sure, and there is nothing in its record on July 28th to justify 
this change. The barometer was 200 inch below the average 
from midnight to noon, and during the rest of the day it rose up 
to the mean. Its changes, therefore, do not accord with those in 
the lake on that day, and I am unable to offer any solution of the 
difficulty, except a change in the vertical. The recording machine 
is fixed on six piles driven into the bed of the lake, and then 
braced together so as to make the support as firm as possibla 
"So change can take place in the relation of the pencil and the 
paper except by a change in level of the water, or a change in the 
length of 6 feet of brass chain connecting the float and the wheel, 
due to temperature, and any change of this sort would be quite 
inappreciable. I mention this to show that the change in the 
level of the water cannot have been due to instrumental changes, 
and there was no wind to produce it, nor any sufficient change in 
the barometer to account for it 

The diurnal change can be seen in the photoliths attached on 
July 30, 31, August 1 and 2, and still more on March 14 and 15. 
On July 30 and 31 the change is very small, and iUustrates very 
well how small a change in level is made evident by this method 
of registration. March 14 and 15 also show this curve as super- 
added on to other curves or waves, and as the observer expressly 
states that there was no wind on these dates, the curve cannot be 
due to difference in day and night breezes. The ease with which 
these diurnal changes can be seen through the other changes due 
to periodic waves and winds is very suggestive of the best method 
of recording such complicated phenomena. An observer watching 
such changes in a level or pendulum would naturally take the 
observations at intervals, and these photoliths show clearly that he 
might determine to do it at such intervals, say every half-hour, as 
would give him a very imperfect representation of what was going 
on, whereas the continuous record shows clearly all the changes. 

On the record for July 28 a good example will be seen of the 
periodic waves, whose period is about two hours and eleven 
minutes ; the greatest change of level yet recorded in these waves 
is 13 inchea The first wave of a set is nearly always the largest, 
and it often happens that a wave is left out, or its period altered 
by a small or secondary wave. At A, for instance, the interval 
between the crests is nearly double that of subsequent waves, and 
at B a small wave seems to cut off the crest of the larger one. 
These are common features, both in calm and windy weather, and 
are very perplexing unless they represent changes in the verticaL 
As I pointed out just now, two hours after the northerly wind 
ceased on 28th July the water began to fall at the south end of 
the lake, and fell 5^ inches, when there was not a breath of wind 
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at the gauge ; and to make such a change, a strong southerly gale 
of wind would be required blowing on the south end of the lake, 
near where the gauge is, which could not have been the case 
without the observer knowing it. 

There was no jump in the instrumental corrections of the 
Sydney transit coincident with this lake change on July 28, nor 
any circumstances of lunar position which might be supposed to 
be connected with it. Here, for the present, I must leave these 
lake changes, only remarking that the record referred to above 
was made subsequent to the reading of this paper, but before the 
proof was corrected, and I have used it as a better example than 
that used at the meeting. 

Before I leave this part of my subject I would like to call your 
attention to the fact that the lake is most disturbed when the 
barometer is low, which accords with the results of seismic obser- 
vations in Italy and other places. You may remember that in my 
address, read in May, I expressed the opinion that the greater dis 
turbance with a low barometer was not because the barometer was 
low, but because the wind was then more fitful and rapid in its 
movements, and caused the lake to be similarly affected, and I 
still hold to that opinion. The question is, I think, yet to be 
decided whether the relief of pressure on the earth's surface which 
a low barometer brings is the immediate cause of earthquake 
phenomena ; or whether it is the friction and pressure of the wind 
on the earth which sets it into vibration in the same way as it 
does the sea. 

The statement made by M. Plantamour that in Europe the 
eastern piers of transit instruments rise in summer and fall in 
winter is one of such importance from an astronomical point of 
view that it should be proved or disproved at once, and I 
therefore wish to contribute the results of our experience towards 
the discussion of this question, for it is only by collecting the 
results from a great number of observatories that this can be 
properly done. Some sixteen years since, I worked up, for the 
late Mr. Smalley, all the then existing azimuth observations in 
Sydney, and four years of Greenwich results, for a paper which 
he read to this Society on '' the azimuthal changes of hills." Ever 
since I have been very much interested in the question. At 
the time I refer to, and for some years after, we had at 
Sydney one of those old-fashioned transit circles with the telescope 
and circle near one pier; an example of the gradual change 
by which we got from the old mural circle to die symmetrical 
modern transit instrument. Ours was made up of cast and ham- 
mered brass, in just so many pieces as suited the workman's con- 
venience, and these, put together under the then existing idea of 
what was best or most convenient to make, resulted in an instru- 
ment which, viewed in the light of present practice, seems to have 
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been designed not to give correct results, but the greatest uncer- 
tainty in working. Certainly ours justified such a view, and was 
most unsatisfactory in every way. However, in the results of 
aadmuth, Mr. Smalley thought he could trace the annual curve 
which had been found in the Greenwich and two or three other 
transit instruments, especially Cambridge, and he was convinced 
that the changes in question were due to the position of the 
Observatory on a large hill of sandstone rock of which the north 
and west sides are cut down about 40 feet, exposing bare rock 
faces to the sun and weather. And it is interesting, now that we 
have eight years' work by the new transit instrument, to compare 
the results with the old one. The new instrument has an 
objective of 6^ inches, was made by Trough ton & Simms, 
special care being taken to secure stability in every way ; the 
piers are each made of cast iron, and are bolted to a block of 
sandstone 8 feet 6 inches long, 3 feet wide, 18 inches thick, which 
rests on a mass of masonry 16 feet long, 5 feet wide, and has for 
foundation the solid sandstone of which the hill is composed. 
You will see that although the hill is not the place an astronomer 
would choose to put an observatoiy, it is yet far more stable than 
it was supposed to be, in fact it is quite evident that the faults of 
the old instrument were unjustly laid on the hill. If we could only 
stop the production of smoke, which seems to me to be increasing 
in a geometrical i-atio, the site would do for many years to come. 

The diagram showing the annual variations of the level and 
azimuth of the new transit instrument will show you that the level 
goes through a regular annual variation, the eastern pier rising in 
June to its highest point the same as it does at Greenwich, and at 
least some other European Observatories. The range in our level 
is a small one, only about 10", and so regular that the level errors 
of one year might be taken for the next without serious error. 

During the years 1877 to 1881 there was a slight gradual 
increase of level, probably due to the settling of the pier, which 
had been in part rebuilt for the new instrument, and a subsequent 
fall, as will be seen in the following table. 

Level eiTors of the Sydney Transit Instrument : — 
Highest reading. Lowest, Mean. 

1877 14-0 7-0 10-5 

1878 15-5 50 10-3 

1879 18-5 7-5 13-0 

1880 19-5 9-5 14-5 

1881 200 10-0 160 

1882 190 90 140 

1883 180 90 13-5 

1884 190 70 130 

1885 14-7 5-5 10-2 
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Falling means that the western pier, which is the higher of the 
two, is getting lower ; and, in connection with this, it is interesting 
to remark that during the past three years men have been at work 
catting off irregularities in the clifis on the western side of the 
hill and trimming the face to a perpendicular line ; a large quantity 
of stone, amounting to about 5,000 tons weight, has been gradually 
removed, and one would expect the removal of such a mass of 
stone to relieve the strata on that side and aUow it to rise, whereas 
the instrument shows a fall on the west side ; I think we must, 
therefore, conclude that no appreciable effect on the instrument 
has been caused by the removal of the stona The sandstone of 
which the hill is composed possesses very decidedly marked strati- 
fication in beds which are nearly horizontal, but through these 
there are vertical joints running in lines about N.N.E., so that 
the rock wliich was cut away was separated from the part on 
which the Observatory stands by several of these joints. There is 
one other point I wish to draw your attention to in the level curves, 
viz., the small deviations from the general curve. These are gener- 
ally supposed to be errors of observation or accidental displacement 
of the instrument, and in many observatories such deviations are 
treated as errors, and corrected to the mean line or probable error ; 
but in face of the observed changes in the earth's surface which 
have been recorded, it is very doubtful if that is the correct way 
of dealing with what may be due to a variation in the vertical 
affecting the instrument for some hours only, or during the time 
the observations were made. I was very much interested by 
what Mr. Darwin says at the end of his careful examination into 
the evidence on this point, viz. — " I venture to predict that at 
some future time practical astronomers will no longer be content 
to eliminate variations of level merely by taking means of results, 
but will regard corrections derived from special instruments as 
necessary to each astronomical observation." 

Looking at the curves representing the azimuth, you will see 
that there is little or no sign of any annual variation. Since the 
instrument was set up, the azimuth has gradually increased each 
year at the rate of 5" per annum for the two first years and 3" per 
annum during the four last years. The more rapid change of 
azimuth during the first years was probably due to the same cause 
which made the level change, but whether the gradual increase in 
the azimuth, the instrument turning towards the east, is to go on 
remains to be seen. I remember when I first joined the Obser- 
vatory the Rev. Mr. Scott was then watching a progressive change 
in level of the same character, which went on for many months, and 
so rapidly that he computed the Observatory would in 260 years, if 
the rate was maintained, topple over into Darling Harbour. As the 
whole of the transit instrument foundations had been but recently 
built, this change was perhaps not surprising, but it ceased in due 
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time, and I am waiting patiently to see when the easterly excursion 
of our transit instrument is to cease and the return take place. 
You will observe in the azimuth curves that there are some con-, 
giderable deviations from the mean line, but the determination of 
azimuth cannot be so accurate as the level, because it depends 
upon the positions of stars which are not all accurately known^ 
and the state of the atmosphere at the time of observation, whick 
may, if bad, introduce errors into the observer's work. The absence 
of an annual curve in the azimuth is very remarkable when we 
remember that it is seen at Greenwich and many other Obser- 
vatories situated on hills. Even here, with the old instrument, it 
was obvious enough, and one is tempted to ask was it due to the 
imperfections of the instrument? The new instrument is so 
reliable in every respect that I feel every confidence in the results 
it gives, while the old instrument was in every respect faulty, and 
probably the annual change in temperature caused some change in 
it in azimuth. The instrument was fitted with a screw adjustment 
for azimuth, so that when the error became large the screw was 
used to set it right, and this facility of motion may have been the 
cause of the annual change in azimuth, the changing in tempera- 
ture affecting the screw and hence the Y which it moved. 
Fortunately the new instrument has no means of adjusting in 
either level or azimuth, and there can be no doubt that any 
change appearing in the corrections is due to an actual change of 
position of the whole instrument I cannot, however, help think- 
ing that perhaps some azimuthal changes in hills are caused by 
imperfect instruments. In speaking so far of the changes in the 
axis of the transit, I have given its amount in seconds of arc, but 
for the convenience of any member who may not be familiar with 
the size of the instrument, and therefore of the actual linear 
change which a second of arc represents, I may say that it is 
"TiroTr77 of an inch or 0-0002. This will serve also to give some idea 
of the delicacy of the instrument ; and I may add that a change of 
a second of arc is always a matter for serious consideration, and 
sometimes of considerable trouble. These small changes trouble 
none but astronomers, but, to us, the modern proofs that changes 
of such amounts are constantly going on in the ground on which 
all our instruments must rest give rise to many doubts, and show 
the need for a full investigation of this subject, and it is to 
be hoped that the laws (if any) of these changes will soon be 
determined. 

Sydney Observatory is situated on a sandstone hill which 
forms one of the headlands in the harbour, and on the west side, at 
s distance of 165 feet from the transit instrument^ the i-ock has 
been cut down 40 feet to a perpendicular face, as mentioned 
just now, which is to some extent exposed to the afternoon 
sun, but only for part of the afternoon, as the houses partially 
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protect it. This rock face miist be much wanner in sammer 
than in winter, the extreme range probably being from 40° to 120°, 
and the difference would make an appreciable expansion of the 
8ur&u» stone, but this would not extend to any considerable depth, 
for I have earth thermometers in this rock to 19 feet, and the summer 
sun has scarcely an appreciable effect upon them. We may therefore 
safely assume that the increased temperature does not affect the 
western face of the rocks deeper than 20 feet ; and this expansion 
cannot affect the transit instrument, because there are vertical 
joints in the stone running N, and S., and these would prevent 
any expansion in the western section affecting the others. I am 
satisfied, after careful examination of the conditions, that the sun's 
heat cannot, through this western rock face, affect the transit 
instrument, but in placing the facts before you it was necessary to 
mention the local conditions. 

The suggestion to have a special instrument for recording all 
these motions will doubtless give rise to many suggestions how 
best to do it The record must be continuous, and, from the minute- 
ness of some of the motions, photography would seem to be the 
best means of registration, although the expense and trouble of it 
stand very much in the way of its general adoption. The best 
form of the recording apparatus seems at first sight to be an iron 
cone buried in the ground, and carrying a telescope so mounted 
that it could be rotated to test its own verticality. To have in 
its focus a minute spot of light, which should be reflected down on 
to the mercury and thence up again on to a sensitive surface 
moved by clock-work ; but this all means years of preparation, and 
other years of patient accumulation of results before anything 
could be done in the way of investigation, and one naturally 
turns to see if the records already collected contain any useful 
data. 

The ocean freely receives and transmits impulses, and we 
may find some records of these on the tide sheets. ISvery one 
knows how the sea sometimes rises without visible cause, and 
it is usual to say, and is sometimes truly said, the waves come 
from a distant gale, but there are some which come from other 
causes and have distinct characteristics as they record them* 
selves on the tide-gauge. Sometimes a single wave of this kind 
comes in and often many of them together, and we call them 
earthquake waves, but fail often to hear of any earthquake to 
give rise to them. As the discussion must eventually include these 
waves, I append a list ofthe dates when they have been recorded 
in Sydney. Some of these, beyond doubt, come from earthquakes. 
Most of the members present will remember the terrible earth- 
quake at Iquique on the 10th of May, 1877, and the remarkable 
waves which followed it, and were recorded on our coast and tide* 
gauges. 
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The following list of waves recorded on — 



May 17, 1873 
„ 4, 1874 
„ 12, 1876 



May 8, 1876 
11, 1877 
10, 1878 



May 15, 1879 
„ 14, 1880 
8, 1881 



May 27, 1882 
„ 14, 1883 
„ 13, 1884 



May 18, 1885 

will show you that May never passes without some disturbance in 
the ocean of the same character as that which we attribute to 
earthquakes; that is, periodic waves, whose interval is about 
twenty-five minutes. With the disturbance, which usually comes 
in the second week in May, we have a great &11 in temperature, 
and hence this date in May is known in Europe as that 
of the '' Ice Saints," and amongsif astronomers as one of 
those when the earth passes through meteor streams. Or let 
us take another date, the 13th of August, that on which the 
terrible earthquake of Arequipa took place, in 1868, from 
which came that enormous sea wave that was still 36 feet high 
when it got to Hawaii, and, as recorded on our tide-gauge, was the 
greatest ever known here. Not every August have we earth- 
quakes, but that month always takes the earth through a meteor 
stream on the 10th, and gives us more or less of disturbance on 
the tide register. In the diagram attached the barometer curves 
for that month for the past eighteen years are reproduced. Every 
curve is marked by great barometric disturbances, very many of 
them between the 6th and 10th of the month. In 1868, when thO' 
greatest disturbances took place, we had a thunder-storm in 
Sydney on the afternoon of August 16th, and the barograph* 
recorded some waves unlike any which I ever saw before or since. 
There were hve of them between 5*40 p.m. and 7*30 p.m., and 
the interval between the crests of these waves was twenty-five- 
minutes, which is the same period as the so-called earthquake 
waves. The gi*eatest marked a change in barometer of 0'045 in., 
and it took place at 7*30 p.m., just eight hours before the largest 
wave was recorded on the tide-gauge. On the following night a 
grand display of meteors was seen off this coast. 

It is not my intention to detain you with references to the varioua 
periods of wave disturbances that appear year after year in the tide: 
register, but rather to publish the list of dates so that they may be 
compared with other records, which at present I have no means of 
doing, for want of such records from other observatories. 

Heferring to the delicacy of astronomical instruments, it is on 
record that Sir George Airy said he could see the vibrations in the 
earth caused by children running round the Observatory as he 
looked into the quicksilver, and see the passage of a train a mile 
off. I have myself often seen the mercury start suddenly into 
vibration, and then shortly after I would hear the sound of wheels 
in the streets near the Oliervatory, and I had to wait till they 
were past before I could go on with the observationa Vehicles 

H 
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travelling fast, such as carriages and cabs, produced far more de- 
cided effects than carta The only good method of avoiding these 
-was to wait till the city had gone to bed. 

These and many other facts show us that there can no longer 
be any question about the condition of the earth taken as a whole. 
It acts under all the forces affecting it as an elastic ball, yielding 
inwards to increased atmospheric pressure and rising up when that 
IB removed, and vibrating readily under volcanic or other impulses. 
Theeffect of a fall of 1 inch in the barometer, or rather in the pressure 
of the atmosphere, is, however, no small change ; it is equal to 
lifting one million of tons weight from each square mile of country. 

You will remember that I quoted just now M. FlantamouPa 
statement that the eastern piers of the transit instruments in 
Europe rise during the summer ; and, by reference to the curves, 
you will see that in our winter (that is European summer) the 
eastern pier of the Sydney transit also rises. If, then, several 
observatories in the northern hemisphere taken at random and 
one in the southern hemisphere all find the eastern pier of their 
transit instruments rising up at the same time of year, the pre- 
sumption that it affects all transit instruments is very strong ; but 
then comes the question, why is it so ? It seems hardly worth while 
to discuss the probability of its being due to temperature, for if an 
increase of temperature be the cause of it in the north a decrease 
of temperature can hardly be the cause in the southern hemisphere. 

It is evidently something affecting both hemispheres of the earth 
at the same time of year in the same way. Such at least is the 
state of the case as far as the evidence goe& When observatories 
generally have published the particulars of their transit instrument 
corrections we shall be in a better position to form an opinion. 

Meanwhile, it should be borne in mind that the maxima and 
minima of the curves coincide with the summer and winter 
solstices, and that at these times the sun's attraction has the great- 
est effect upon the equatorial protuberance of the earth, producing 
a deflection in the direction of the earth's axis, or in other words, 
a great strain upon the surface generally, and hence possibly a change 
sufficient to be noted in the corrections of a transit instrument. 

The published information is, however, too meagre to justify 
any further speculation in this direction at present ; but if it be 
true that the moon can produce a diurnal strain sufficient to affect 
our instruments, then it is quite reasonable to suppose that the 
sun may annually produce a strain. 

In the following diagrams will be found photo-lithographic copies 
of two sheets from the recording instrument at Lake George ; Sydney 
level curves, 1877 to 1885 inclusive; level curves at Greenwich, 
1880 and 1881, for comparison ; temperature curves at Sydney, 
1882, '83, and '84 ; also the azimuth curves at Sydney, 1878 to 1885 
inclusive j also August barometer curves, 1867 to 1884 inclusive. 
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Some causes of the decay of the Australian 
Forests. 

By the Rev. Pkteb MacPherson, M.A. 



[Read be/ore the Royal Society o/N.S, W,, 5 Augtut, 1885,] 



The traveller by train from Geelong in Victoria to Ballaarat 
passes through a great extent of forest. In the year 1874 he 
would notice a large number of the tall white skeletons of trees 
which had been growing luxuriantly on the banks of Bruce's 
Creek, the " Muddy Waterholes" of ihe early days of the Colony. 
Approaching Meredith the character of the forest changes, the 
prevailing species of tree being much smaller. A little distance 
beyond Meredith, in a space bounded by two shallow valleys, large 
numbers of trees were to be seen dying and dead in the year already 
specified. The progress of decay the writer watched for twelve years, 
1862-74. It had advanced for some miles from the Woodboume 
and Cargerie Creeks till it reached the railway line. The cause of 
decay was the occasion of frequent speculations and suggestions. 
In these circumstances the writer resolved to avail himself of his 
opportunities for determining, if possible, which of numerous 
alleged causes was the true one. 

1. Flat, wet ground. — One of the suggestions made to explain 
the cause of so many forest trees decaying and dying was, that 
growing on fiat land, where water lodged for a long time, the trees 
were drowned. That such a result would take place in certain 
circumstances may be readily granted. A few observations, how- 
ever, afforded conclusive proof that the explanation sought was not 
yet found, for on the slopes of the Cargerie and Woodboume 
Creeks the trees were dying, although no water lodged perma- 
nently about their roots ; while on the very flat land, extending 
westward from the railway Kne about Meredith, the trees were 
not dying, although in wet seasons they might be described as 
standing for months in the water. 

2. Seasons of drought. — ^That seasons of drought prolonged 
indefinitely must destroy whole forests need not be questioned for 
a moment. But again, observation made the result clear that 
such drought as had been in operation in the district was not the 
cause which was destroying so many trees. There was the patent 
fact that while hundreds of trees were dying from week to week, 
there were within a few hundred yards of them multitudes not 
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visibly affected by the destroying agent, whatever it was. Now 
supposing drought to be the agent, it could not have acted so un- 
equally. Still further, when the drought ended, the decay 
continued among the trees between 1870 and 1874. This was 
proof that the particular cause of decay in this case, at least, was 
independent of drought. 

A point, however, in connection with dry seasons may here be 
noted. When waterholes are dried up, the opossums are compelled 
to congregate in the neighbourhood of permanent water. This 
concentrates their ravages upon the leaves of the gum-tree forests, 
and along with drought would help to account for trees dying near 
permanent water, a phenomenon which has been very puzzling to 
observers in this matter. 

3. Bv^h Jlrea. — Great conflagrations took place in 1863 and 
1865, the flames sweeping over a large portion of country to the 
west of the railway line in the Meredith District. Numbers of the 
trees for a time seemed as if they had been fatally injured. The 
leaves became of a sickly yellow colour, very like the hue presented 
by those on trees which have been ringbarked. The trees, how- 
ever, in this case did not die, except in a few instances. A large 
number of shoots burst forth from the main trunk of the trees 
which survived the scorching. In two or three seasons the 
aspect of the trees was thus considerably changed. In the course 
of seven or eight seasons this change was great enough to present 
quite a new appearance of the forest to one passing often through 
it. The luxuriant development of foliage low down on the barrels 
of the trees gave the forest a far more dense appearance than it 
had before. But the decay among the trees continued long after 
those fatally injured by the bush fire had died away, and after 
those partially injured by the scorching had recovered. Trees 
which had stood against both droughts and fires in 1863 and 1865 
were dying in thousands in a comparatively favourable season in 
1871. 

4. Differeiice of soil — ^As to • this explanation, it was easy to 
point out places where the living and the dying trees were on the 
same soil. But it was further urged that as the larger and older 
trees struck their roots downwards they came to a different soil 
from that at the surface. The reply to this suggestion was that 
vigorous-looking and luxuriant young trees were smitten by the 
destructive agency, whatever it was, while close by scarred veterans 
escaped. The young trees had not had time to strike their roots 
BO deep into the prevailing soil or soils as the older ones. 

5. Sheep manure. — That powerful chemical decoctions arising 
from sheep manure would be sufficient to burn and kill the roots of 
gum-trees may be likely enough if the agents could be shown to 
operate in sufficient quantity and over the areas on which the 
trees are dying. Sheep-yards have been pointed to as affording 
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illustration in the case. In an old sheep-yard near some slate 
quarries on the river Moorabool, visited by the writer in 1870, 
the trees were found decaying, while outside this narrow space 
there seemed to be nothing interfering with the vigour of the 
trees. But plainly if it required a number of inches of manure 
to supply the chemical agents to account for the destruction of 
the trees inside the sheep-yards, there was no such supply spread- 
ing uniformly over hundreds and thousands of acres where trees 
had been dying. But upon making inquiry from a man who was 
removing the manure, a very strong doubt arose as to whether it 
was any chemical decoction which burnt and killed the roots of the 
trees. Several inches of sheep manure acted as a close matting 
which prevented both heat and rain from reaching the surface of 
the ground beneath. Thus the cracks made in seasons of drought 
were prevented by this matting from being made ; also, little or 
no rain-water soaked through the thick matting of manure, and 
what did soak through was not received into deep cracks to cir- 
culate about the roots of the trees. From these observations it 
would appear that the few trees in the sheep-yard were dying of 
drought rather than by any powerful chemical appliances at their 
roots. The earth about them became as cement, and so they 
appear to have perished from want of sufficient supply of aqueous 
nourishment. But again, as regards the alleged cause, sheep 
manure, what might possibly explain a few aci-es will not 
explain what was taking place in regard to trees over thousands 
of acres. 

6. The white ant — This destructive creature had made its 
appearance on the other side of the river Leigh about twelve or 
fifteen years before 1874. There can be no doubt about its 
capacity to do the work which is under inquiry. Still there was 
the question — was this the actual agent in the case ? But if there 
be some thousands or millions of white ants devouring a tree, there 
is no need of a powerful microscope to discover them. A good 
axe is sufficient as an instrument of investigation. Thousands of 
apparently vigorous young trees have evidently been smitten by 
the destroying agent, and afford abundant scope for observations. 
The axe is applied, some dead trees are cut down, split in pieces, 
their roots are cut up, and a sharp outlook kept for the destructive 
white ant, but no sign of this agent is discovered as doing the work 
in question. Moreover, in 1872, a woodman was engaged in 
cutting down firewood in the forest, and inquiry was made of him 
as to the cause of the decay in the timber. His reply was con- 
clusive that the cause was not the white ant. His observations 
led him to ascribe the decay, which so many people were noticing, 
to a blight, which was destroying the leaves. Clearly, the white 
ant did not supply the explanation sought As to the << blight,'' 
more will transpire regarding it in the sequel. 
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7. Caterpillars destroying the bark. — There are some caterpillars 
which grow several inches in length whose destructive powers are 
considerable. A whole colony of them, making parallel roads as 
they eat their way round the barrel of a tree, devouring both bark 
and sap-wood, are quite sufficient to kill the tree. But the number 
of trees actually killed in this way, so far as the writer's observa- 
tions extended in the Meredith district, was very smaJL On the 
other hand, there were thousands of young trees dying, and when 
the bark peeled off them, leaving the white stems, there was often 
not a caterpillar track to be seen. 

The foregoing are some of the explanations which were put forth 
in various ways by those whose attention had been arrested by the 
extensive decay among the Austnilian forests. By continuous 
observations the writer was able to secure data on the strength 
of which he concluded that, however effective some of the alleged 
causes might be in certain circumstances, they were not the causes 
in operation over the field which he was subjecting to examina- 
tion. But while the white man was making his guesses in the 
matter some one had put the question to the black man, and 
received an answer which may take its turn for investigation. 

8. Ravages of opossums, — ^The reply of the aboriginal when con- 
sulted on the matter was " too many big one 'possum." The meaning 
of this oracle was, in effect, that owing to the multiplication of the 
opossums, their i*avages amongst the leaves of the trees were 
extensive enough to account for the destruction of the trees. So 
many other explanations having failed, it was only reasonable to 
give this one a fair trial. To start the matter, some observations 
of a general character were made, to ascertain whether the alleged 
cause presented any possibility of being adequate to account for 
the work of destruction occasioning the inquiry. By observing 
some of the smaller branches of the trees, breaking them off and 
counting the leaves after having made a series of approximate 
proportions between the branches counted and all the remainder 
of the tree, a rough estimate was formed of the number of leaves 
on the whole tree. The smaller trees gave a result of about 
70,000 leaves, while the larger gave 130,000. The mean between 
these was 100,000. Then, as to the amount of destruction which 
an opossum could do in one night, it was in the first instance 
assumed as a guess that fifty leaves would not be too high an 
estimate for each opossum. According to this calculation 
2,000 opossums would destroy one tree per night, or 365 in 
the year. Allowing eighteen trees to an acre, the foregoing 
figures would involve the destruction of every leaf on all 
the trees on a space of 20 acres. As to the numbers of the 
opossums in the district under consideration as well as generally 
there were sundry sources of information. During 1865 an 
active man was engaged in a profitable employment, shooting 
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opossTims in the Meredith district for the sake of the skins, in 
order to make rugs. In the Woodboume Forest he would shoot 
seventy or eighty per night in the course of three or four hours. 
Yet the space cleared in this way would not form more than the 
merest fraction of a square mile. Again, a farmer at Lethbridge 
informed the writer that he was much perplexed to know what 
was destroying his wheat while it was standing in sheaves in the 
field. The depredations of cockatoos and parrots were of course 
soon mentioned and credited with the results. But going out one 
moonlight night about 10 o'clock to visit his field, he found the 
groimd before him darkened with the multitude of opossums 
which his visit disturbed. There must have been 200 hurrying 
away before him. About a score ran up the first stump, and he 
succeeded in killing some of them. These depredators, in the 
course of a fortnight, had destroyed about 30 bushels of wheat. 
Generally, as to the numbers of opossums in the Australian 
forests, some idea may be formed from the advertisements which 
were appearing at the time in the newspapers, for a thousand 
dozen skins at a time. So far, then, no impassable barrier obtrudes 
itself in the way of the aboriginal explanation. Let it therefore 
be followed out still further. 

The opossums and the dying trees, — But now, coming more 
closely to the particular sphere of operations, the question very 
properly arises — were there evidences, especially where the trees 
were dying, of the presence of opossums in numbers sufficient to 
account for the work of destruction done ? It became a point of 
importance systematically to examine the trunk of every tree 
which appeared to be smitten with the agent which was producing 
the results under examination. The multitudinous scratches on 
the bark of the tree was proof instantaneous that hosts of opos- 
sums had found their way up the tree, whether they had or had 
not done any work of destruction on the leaves. The scratches 
were generally at an angle, and not straight up and down. Also, 
when the opossum had sprung up, his sharp claws grazed along 
the bark, sometimes for an inch or two, deepening gradually till 
they sank into the bark and afforded sufficient hold for the animal 
to rest his weight and give another spring upwards. While the 
whole surface of the bark of the tree at its lower extremity was 
thus marked with myriads of scratches, it is to be remembered 
that the thin outer bark on which the marks are made disappear 
by peeling off every season. Hence the numbers of scratches 
observed are not the accumulations of years. That accumulation, 
however, can be seen on the hard barrels of trees which have died, 
and from which the bark has fallen. In such a case there is a net- 
work of minute scratches in countless numbers, covering square 
yards of surface. Often large spaces which had been charred by 
bush fires have become almost white, the fact being that almost 
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every particle of the charred bare surface had been scraped off 
by the frequency of the operation of the claws of the opossum. 
The reason for the thoroughfare up and down these dead trees 
was found in the fact that there were hollow branches in which 
the opossums took shelter during the day-time. Even in the case 
of trees which have rough bark — as those called " mess-mate" and 
"stringy-bark," the effects of the opossum claws become quite 
visible. The more dull-coloured outer shaggy bark is more or 
less torn off during the numerous ascents of the opossums, and 
the brighter coloured bark beneath is revealed, so that the high- 
way of the animals is discernible a hundred yards away. 

The leaves of the dying trees. — As observations were continued, 
a great difference was noticed between the leaves of those trees 
which were dying from the unknown cause and those which were 
dying in consequence of having been ringbarked. In the latter 
case the leaves would fade, assume a sickly yellow colour, then 
the more ashy hue, and at last drop off. Meanwhile each individual 
leaf presented its full outline, but it was quite otherwise with the 
leaves of the trees which were dying from the unknown causa In 
this case each individual leaf appeared to be reduced to the mere 
skeleton of itself. This thinning process affected the appearance 
of the whole tree, and gave it what for convenience may be called 
a "spectral'' appearance; sometimes a single branch would present 
this appearance, and generally such branch would die, although 
the whole tree might not die. In almost all cases in which the 
"spectral" appearance extended to the whole tree, decay and death 
were the result. In some few cases the peculiarity was observed 
that after all the "spectral" leaves had fallen off a few handfuls or 
very small tufts of leaves would still remain for a time on the top 
of the topmost branches. 

What mutilates the leaves of tlie dying trees, — When the leaves 
of the dying trees were individually examined, it was found that 
they had been systematically injured. Every leaf was torn, and 
the gashes in one or both sides extending from the midrib gave 
only too plain evidence that a large, often the larger, part of the 
substance of the leaf had been torn away. The midrib generally, 
not always, remained throughouib its whole length, but the softer 
material constituting the expanse of the leaf was nearly all removed. 
Such treatment of each leaf on the tree of the roost luxuriant growth 
was obviously quite sufficient to produce the "spectral" appearance 
already described. Here also, it is pretty clear, that a probable 
explanation was obtained of the so-called "blight" to which the 
woodman ascribed the decay among the trees. 

But now we have to face the question directly, what agent was 
destroying the leaves in the manner above described? One ready 
suggestion is that caterpillars might do the work. The action of 
these depredators would, of course, be different from that already 
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considered in devouring the bark and sap-wood and so effectually 
destroying the circulation of the tree as if it had been ringbarked. 
In the case now under notice the fatal operation would take place 
in the leaves. There is no doubt about the capacity of legions of 
caterpillars to destroy every green thing before them. But as a 
matter of fact there was no very unusual development of such 
creatures in the locality in question during 1862-74. In the 
Lethbridge neighbourhood a small copper-coloured beetle was 
committing ravages in the forest, as will be noticed afterwards, but 
neither caterpillar, nor beetle, nor even locust, occurred in such 
numbers about Meredith as to account for the destruction of forest 
trees which occurred in that district. 

But on still more minute examination a great difference is found 
between the effects produced on leaves by caterpillars or insects, 
and the effect produced on the leaves of the "spectral" trees. There 
is a general regularity about the latter which contrasts completely 
with the capriciousness of the former. When caterpillars or 
insects are the agents, the leaf is eaten now at the edge, now in 
the middle, or both ways. At one place a small hole is bored, at 
another a large one. At one place a gash is cut in the outer rim 
of the leaf, at another a narrow inlet is cut and a winding course 
pursued between the outer edge and the midrib. While there is 
every variety of capriciousness in these cases, it is quite otherwise 
with the leaves from the "spectral" tree. There is one pervading 
method of procedure, namely, to take as it were a succession of 
bites first out of one side of the leaf, then out of the other, leaving 
the mere skeleton, consisting of a midrib and small portions of the 
leaf, attached thereto. Seven or eight semicircular excavations of 
this kind can often be counted on each side of the leaf. In the case 
of the caterpillars or insects, the sharp homy mandibles eat their 
way and cut out small morsels from the leaf without any tearing 
process. In the other case the fibrous and stringy parts of the 
leaf are left behind as if some far larger and more powerful agent 
had been at work. 

Leaves bitten by captive opossum present tJie same appearance as 
leaves on " spectral" trees. — ^To advance the inquiry a stage further, 
the writer bethought himself of the expedient cf capturing an 
opossum and observing tho manner in which he dealt with the 
leaves on which he was to be fed. Direct comparison could then 
be made between the actual results obtained from the opossum 
and those exhibited in the leaves taken from " spectral" tree& 
Before the opossum got his allowance of foliage the leaves on the 
branch were counted. It was now found that one oposrum more 
or less devoured 200 leaves in a single night instead of the 50 
which had been previously allowed him. When a rather scanty 
supply was given he would devour every particle ot the leaf, also 
the more tender twigs, and even some of the bark of the branch. 
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His predilection for different kinds of leaves was easily tested. 
He would eat cherry-tree, lightwood, and honeysuckle raUier than 
starve, but the common gum-tree of the district was plainly his 
favourite food. He required water, and could be heard lapping it 
up like a cat. When an ample supply was given him, the manner 
in which he treated the leaves was soon found to be quite closely 
similar to the manner in which the leaves on the ''spectral" trees 
had been treated. The marks left as by an animal biting the 
leaves with a mouth about the size of the mouth of an opossum 
was unmistakably of the same character in both cases. 

Explanations. — Some points which came to the surface during 
the previous observations may now be shortly considered in the 
light of the supposition that the opossum has been the operator in 
the destruction of trees in the locality already described. There 
was the case of the trees from which all the leaves had disappeared, 
except a few very small tufts on the topmost branches. But in 
most cases there was not even a topmost tuft of leaves which had 
not been visited with the lacerating agent which gave the leaves 
their "spectral" appearance. The question arises how could 
opossums, which are bulky and weighty creatures, reach the top- 
most of slender branches to nibble the leaves 7 To this it is to be 
replied that the very young opossums could secure foothold where 
the weight of the older ones would break the branches. But 
more than this, the opossum is peculiarly fitted for reaching leaves 
at the extremity of the slenderest branches. He can use his fore 
feet practically as hands, can catch hold of a slender branch and 
bend it towards him. He can thus nibble the leaves and let go 
the branch to return to its former position. 

Another apparent difficulty can be quite well explained on the 
supposition that the depredations of opossums are sufficient to 
destroy both leaves and trees. The writer has noticed a tree 
which had been growing quite close to a waterhole decaying and 
dying, while those further from the water were not seriously 
affected. It was so far a season of drought that much of the 
ordinary water supply had been dried up. This caused the 
opossums to gather in greater numbers at this particular water- 
hole in which there was a more permanent supply of water. The 
tree situated so near the meeting-place of the opossums was thus 
inevitably exposed to the combined ravages of a large number of 
the depredators and was destroyed. This on a larger scale is 
just what was happening to whole forests. 

An explanation can now also be obtained to show why, in some 
localities, so many young trees were dying, while scarred veterans 
still survived. The writer scores of times observed a tree of 
considerable size and age in the Woodboume Forest, keeping its 
place while great numbers of apparently healthy young trees were 
smitten as with some plague and died. A great scar on this tree 
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had laid one side bare, while on the opposite side a rectangnlar 
sheet of bark had been taken off by the aborigines for the purpose 
of making a pegging board in order to stretch out opossum skins. 
The larger bared surface had dried, rotted, and split through the 
middle. As the winds played upon this veteran of the forest, and 
as he swayed about^ he groaned with age and weakness. Still, 
through drought and all other causes of destruction to tree life he 
kept his placa Yet, not far off, not many hundreds of yards, 
large numbers of apparently healthy trees of not more than fifteen 
or twenty seasons, were to be seen smitten with decay and dying. 
When the bark peels off these young trees not a blemish is to be 
seen. Neither caterpillar nor white ant has touched them. The 
abundant spread of foliage on every branch while alive, the absence 
of even one single dead limb, was evidence that there was no 
internal weakness till the fatal so-called " blight" began to make 
its appearance on the leavea An explanation of these various 
phenomena is fairly supplied by the opossums. They prefer the 
fresh, sappy leaves of the young trees to the leathery leaves of the 
hardy veteran already described. 

The relationship as one of cause and effect between the dis- 
appearing of the aborigines and the multiplication of the opossums 
may be briefly noticed. If a balance of arrangements had been 
reached during previous centuries, it can be very easily believed 
that the advent of the white man has disturbed that balance. The 
aboriginal tribes that roamed the Australian forests were supported 
largely by the opossum as an article of food. The animal existed 
in large numbers, and wfia much more easily caught than the 
kangaroa About forty years ago there were 200 aborigines inhabit- 
ing the territory comprised within the County Grant, in Victoria. 
It is no extravagant allowance that fifty opossums were required 
daily to feed that assemblaga But this would imply the con- 
sumption of 18,000 opossums every year. Also it has been seen 
that one opossum consumes 200 leaves of a tree in a single night. 
Then using the figures which have already appeared in the foregoing 
pages, the result is reached that these 18,000 opossums would 
destroy upwards of 13,000 trees, and lay bare a space of upwards 
of 700 acres, or considerably more than a square mile. 

Eavaoes of copper-coloured Beetle at Lethbridge. 

It has been stated already that a small copper-coloured beetle 
had made its appearance at Lethbridge, 9 miles south of Mere- 
dith, and seemed to have some connection with a work of destruc- 
tion which was taking place in a forest of large and tall trees in 
that district. These beetles had been seen hovering in clouds over 
the trees. In company with the gentleman who had drawn 
attention to the matter the writer visited the locality, and large 
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numbers of the beetles were still to be seen. In due time the 
operators were discovered at their work. They were about a 
quarter of an inch long, and very active. Two of these small 
coleopterous insects would place themselves exactly opposite each 
other on a tender shoot of new growth, and quite rapidly, with their 
small mandibles, would peel off every particle of the bark, leaving 
nothing but the woody little stem. This process took place on the 
whole of the young shoots of large trees, so that the top of the tree 
presented so many bunches, as if of small bare wires sticking up 
into the air. Frpm what the writer saw, as well as from what he 
learnt from his informant, as to the countless multitudes of the 
beetles, there was little, indeed no doubt left, that these depreda- 
tors were quite sufficient to destroy whole forests of very large 
trees. 

Perhaps it may not be without interest to conclude this paper by 
noticing a very curious passage in a communication which appeared 
about thirty years ago from the pen of Blandowski, a scientist 
who was some time in the Australian Colonies. It occurs in his 
" Personal Observations in the central parts of Victoria," which 
were published in the transactions of the Philosophical Society of 
the Colony just named, for the year 1855, page 72. His own 
words may be quoted, as they give a most singular suggestion by 
way of accounting for trees decaying in groups in the midst of 
forest& He says, " During my stay at Seymour I met with a 
camp of aborigines, by whom I was willingly accompanied to 
that place. Having observed an unusually large number of dead 
trees in a forest which we passed through, I was induced to inquire 
the cause of so peculiar a circumstance, and was informed, in reply, 
that it was a spot on which a once very numerous Goulbum tribe 
was overwhelmed by a still more powerful tribe inhabiting the 
banks of the Murray. Each of the dead trees represents a mem- 
ber of the extinguished clan, and the custom is still maintained by 
those tribes neighbouring the Goulbura, and has its origin in the 
following superstitious ceremony : — Upon a youth arriving at man- 
hood he is conducted by three of the leaders of his tribe into the 
recesses of the woods, where he remains ttoo days and one night. 
Being furnished with a piece of wood he knocks out two of the 
teeth of his upper front jaw, and on returning to the camp care- 
fully consigns them to his mother. The youth then again retires 
into the forest, and remains absent ttoo nights and one day^ during 
which his mother having selected a young gum-tree inserts the teeth 
in the bark, in the fork of two of the topmost branches. This tree 
is made known only to certain persons of the tribe, and is strictly 
kept from the knowledge of the youth himself. In case the per- 
son to whom the tree is thus dedicated dies the foot of it is stripped 
of its bark, and it is killed by the application of fire, thus becom- 
ing a monument of the deceased. Hence we need no longer be 
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surprised at so frequently finding groups of dead trees in healthy 
and verdant forests, and surrounded by luxuriant vegetation." 

If Blandowski regarded the aboriginal custom which he records 
as sufficient to account for the groups of decaying trees to be met 
with from time to time in the Australian forests, he must have 
greatly over-estimated the numbers of the aboriginals. About 
forty years ago a census was taken of the primitive sable occu- 
pants of the County of Grant, in Victoria, and the Government 
return is set down at 200. By the year 1874 that number had 
dwindled down to a very small remnant. Now, supposing that 
when the numbers were largest, every man, woman, and child had 
been provided with a sacred tree, there would have been just 200 
of such trees. But between 1862 and 1874 the writer saw 
thousands of trees dying and dead in the Meredith district. 
Quite clearly the cause is not sufficient to account for the results 
observed. But even in regard to the locality to which Blandowski 
refers, his own account leaves one insuperable difficulty in the 
way of the explanation suggested by him. For when that power- 
ful Goulburn tribe were overwhelmed and massacred, it is plain 
that the secret knowledge so closely associated with the destiny of 
the different members of the tribe must of necessity have perished. 
Then the question arises — who performed the office of barking 
the tree at its root and destroying its vitality by fire. Perhaps 
after all we may reduce Blandowski's suggestion to the footing of 
a semi-mythological version of the relation between the disappear- 
ance of the aborigines and of the eucalypt forests through which 
they roamed. For unrecorded ages the weird wild-fires that 
accompanied the ceremonies of the bora and the corroboree had 
lit up the darkness of the forest till at last they ceased for ever. 
As years roll on some strange fatality seems to overtake the forest 
itself. Some blight smites it in the leaves, the trees dwindle into 
mere spectres, and at last die. What mysterious links in the chain 
of cause and effect have thus associated the disappearance of the 
aborigines with the decay and death of the forest also 1 There 
really is, as it turns out, a connection between the two, though 
not exactly as in Blandowski's account. The tooth of the black- 
fellow operated on the opossum, and the tooth of the opossum 
operated on the leaves of the eucalypt. The former of these two 
factors is now struck out of account, and that leaves much larger 
scope for the operation of the second factor. The great increase 
of opossums, through the disappearance of the aborigines, means 
more extensive destruction of the gum-trees. And what dis- 
turbed that equipoise of forces which, for unrecorded ages, had 
reached a certain normal adjustment between all the forces and 
factors concerned in the case ? The new disturbing factor was the 
white man, the i*esistless white man, before whom disappear all 
obstacles that come in his way, whether black men, opossums, or 
eucalypt forests. 
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Discussion. 

Mr. MiLXER Stephen, F.G.S., expressed his general concur- 
rence in the opinions of the rev. gentleman, as to the causes of 
the decay of large areas of forest trees in the Australian Colonies, 
which he (Mr. M. S.) had often observed in his travels, on circuit 
or otherwise, during the last fifty years. In his younger days he 
had for several years kept pet opossums, and had observed the 
great mass of young gum leaves they nightly consumed, making it 
a wearisome task at length to gather a sufficient supply to satisfy 
their voracity. He well remembered the clouds of beetles whidi 
covered every bush in the Domain, more than a generation ago, 
which honey-combed every leaf, precisely like those shown in tJie 
diagrams prepared by the author. These two causes of destruc- 
tion, added to the ravages of the grubs perforating the bark and 
consuming the sap or life-blood of the trees,' and the dele- 
terious cjffects of their standing often in water covering stiff clay, 
with the ravages of bush fires, and the tornadoes, which often 
stripped off every limb through a wide belt of timber, miles in 
extent, seemed sufficient to account for the wholesale destruction 
of trees, so carefully noted and described by Mr. MacPherson. 
He (Mr. M. S.) remembered, some ten years ago, driving for about 
14 miles through a belt of trees about a quarter of a mile wide, 
near Young, which had recently been stripped of every branch, 
by a tornado or cyclone, down to their bare poles. 

Mr. Dean asked Mr. MacPherson whether his attention had 
been called to a belt of dead trees between Goulbum and 
Queanbeyan. The belt was some chains wide and several miles 
long, and as straight as any street in the world ; all of the trees 
were completely dead, not by ringbarking but by some other 
cause. Mr. Dean also mentioned that the beautiful wattle-trees 
so common on the Kurrajong usually die in from seven to ten 
years. In this case it has been proved that a grub enters the tree 
when young and gradually eats the life out of it. 

Mr. Russell, F.R.A.S., Government Astronomer, said, lam 
sure all the members of the Society are with me in proposing a 
vote of thanks to the Rev. Peter MacPherson for the valuable paper 
he has read to us this evening. The subject is one of very great 
importance to the Colony and should be fully investigated, for if 
our forests are to die off in the wholesale manner which has been 
reported in some parts of this and the neighbouring Colonies it 
wUl not be long before we shall have to go to great outlay in 
planting new trees. Every effort therefore to trace the cause of 
death in these trees is a step in the right direction. Mr. MacPher- 
son tells us that he has practically confined his investigation to 
the district in which be resided, and finds proof that there it ismainly 
if not entirely due to the ravages of opossums which have multi- 
plied rapidly as the black man disappeared. I have not had any 
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opportunity of investigating this myself, but I recollect that about 
twenty years since, when the same thing was going on rapidly in 
parts of this Colony, many theories were put forward to account 
for it. Some thought it due to grubs which got between the bark 
and wood and ate out the life of the tree, but all who have been in 
the bush know that grubs eat between the bark and woods of trees 
cut down or ringbarked, and seem only to do it when the sap has 
ceased to circulate. Another theory laid the cause to some disease 
in the roots similar to that affecting orange trees at the same time ; 
this was, I believe, the view held by the late Sir William 
M 'Arthur, a very close observer of natural phenomena, and he 
had trenches cut between the healthy and dying trees, with a view 
to stopping the progress of the disease through the ground, but 
without producing the desired effect. 

Mr. MacPherson has shown us very clearly that where he resided 
in Victoria opossums were the cause of death in the gum-trees, 
and I trust others who have observed in other places will publish 
the results of their investigations, and then we may be able to see 
if the cause is the same everywhere. It does not appear to affect 
all the forest at the same time ; large patches die off while all 
round there is the usual healthy vegetation, and if we are to judge 
by the patches of bare country the same thing has gone on at 
intervals for a very long time past. 

It seems strange that these bare patches of country should remain 
so ; it suggests some change in the soil which renders it unfit to 
support tree life. The subject is, however, a wide one, and I am 
not prepared to enter fully into the discussion of it, but I hope 
that Mr. MacPherson's example will be followed by many who are 
in a position to throw light upon this important matter. 

The President (Prof. Liversidge, F.RS.), in conveying the 
thanks of the Society to the author for his valuable and suggestive 
paper, stated that he thought the decay and death of the trees 
might in some cases be due to the exhaustion of the soil for those 
particular trees (eucalypts), although the soil might still be able to 
support a flourishing growth of other forest trees ; and that to 
obtain the best growth of trees it is necessary to have a " rotation 
of crops" just as in farming. In fact such a rotation seems to 
have arisen naturally over various areas of the earth's surface, the 
buried remains of oak forests being met with in the Cambridge- 
shire Fen district and elsewhere. 

It is also known that the present forest vegetation of Sweden 
and Norway has been preceded by others which have died out over 
large areas ; the former forests of beech, oak, <kc., having been 
successively replaced by pine forests. 

He also mentioned, although a matter not directly connected 
with the subject of the paper, that in his opinion the reason why 
the planting of gum-trees in Italy and elsewhere has been found 
X 
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to be beneficial in removing malaria from marshy places, is not so 
much on account of any essential oil which they may give off, as 
to the fact that, while they probably evaporate as much or more 
water from their leaves, they, from the vertical or pendant position 
of the leaves, unlike other trees, cast but little shade. The ground 
imdemeath a gum-tree is never damp and moist in dry weather as 
it is under ordinary European and other shade-giving trees, so that 
an area planted with such trees is exposed to the combined drying 
influence of the sun and to the absorption of water by the roots 
and subsequent evaporation from the leaves. 

It has been suggested that the peculiar bluish haze seen in the 
Australian bush is also due to this essential oil ; but from an 
experiment made in conjunction with Mr. Russell, the spectroscope 
gave no indication of its presence in the atmosphere. The matter, 
however, is worthy of further investigation. 



History of Floods in the Hawkesbury River. 
By J. P. JosEPHSON, A.M.I.C.E. 



[Bead before the Royal Society of N,S, W,, 2 September, 1885.] 



The basin of the Hawkesbury is very curiously formed and con- 
stitutes one of the geographical peculiarities of New South Wales. 
It consists of three slopes inclining inwards, a north, a west, and 
east slope. The main stream comes from the north slope. It is 
formed in the first instance, of the WoUondilly, and its south 
branch, the Mulwarree. In its progress north the WoUondilly is 
joined by the Cookbundoon from the left, and by the Wingecarribe 
from the right, bank. It then traverses the remarkable sunk valley 
called Burragorang, still keeping its north direction. The next 
important tributary, Cox's River, collects the waters drained from 
the south portion of the Blue Mountains, flows in a genei*al east 
direction, and joins the WoUondilly, the united stream then 
assuming the name of Warragamba. In the next place several 
smaU streams, rising in the west of the lUawarra Range, unite 
their waters and form the Oowpasture River, which flows west 
into the Warragamba. The peculiarity about these western flow- 
ing waters is, that some of them rise within 2 mUes of the sea 
(coast) shore, and flow in the opposite direction from it. The 
main stream is now called the Nepean, preserving that name 
untU joined by the Grose from the Blue Mountains, when it is 
designated the Hawkesbury. After receiving the Colo and the 
Macdonald from the Blue Mountains, the Hawkesbury turns 
suddenly east, and discharges its waters into Broken Bay, which 
is about 20 miles north of Sydney Heads. 

The lower portion of the Hawkesbury is navigable, and the 
scenery on its banks is remarkable for its beauty and picturesque 
appearance. The total course of the Hawkesbury is 330 miles, 
and it drains an area of 8,700 square miles. Its principal tribu- 
taries are the Macdonald, Grose, Colo, Nepean, and Warragamba 
Rivers, and the Mangrove, Breakfast, Gunderman, Myrtle, Billong, 
Ourrency, Cattai, South, and Rickaby's Creeks. Sandstone and 
shale country. 

Some of the more recent floods have been carefuUy surveyed, 
and on the plan in the appendix wiU be found the detaUs of these 
surveys, showing the land actuaUy under water in 1867, here 
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shaded blue. Also a certain plan of the district will be found 
showing the character of the country ; and a diagram showing 
relative heights of floods, and variations in rainfall. 

Many of the recent Hawkesbury floods produce little or no 
change in the river bed, but there are many indications of changes 
in the past. Even new and old channels may be seen on the 
Kichmond flats not yet filled up, and the present course has been 
cut through an older deposit of gravel and soil Some very 
interesting facts have been recorded since the district has been 
settled. In 1867 5 acres of one paddock and 14 acre43 of another 
were washed away in one sweep. In 1870, 50 acres out of 100 
acres of farming was washed away, and at the same time the 
confluence of the Hawkesbury and Grose Rivers was wholly 
changed, and is now a quarter of a mile to the eastward of the old 
junction ; all the cutting is in the south side towards the town of 
Kichmond, and three very remarkable landslips took place on that 
side, one of which was witnessed by Mr. G. M. Pitt and his 
father. When standing on the south side, and hearing a noise 
looked towards the river, then in flood, and saw about quarter 
acre with oak trees upon it sliding rapidly into the stream 
through an opening in the immediate bank of the river. The 
opening was much narrower than the moving land, but this 
seemed to be in a soft and yielding or pasty state, and so found 
its way through the narrow opening. The trees on the slip did 
not fall over into the stream, but seemed gradually to sink down 
into the water. The marks of these slips were visible in August^ 
1876, and then the opening in the bank of one at least seemed to 
be less than quarter of the width of the land that had slipped 
through it. 

Having devoted some time to the study of the eflects of floods 
on the Hawkesbury River, I thought the following historical 
notes of the various floods, dec, which have been recorded, would 
perhaps be interesting to the Members of the Royal Society. 

When the Governor of this Colony visited the Hawkesbury in 
1789 he saw signs of floods 20 feet to 40 feet above the then 
level ; and the colonists had not long settled on the river beforo 
they were alarmed by a flood which came on in the night without 
any warning. This was the flood of March 3rd, 1799, which we 
are told that the settlers saw no indication of such a disaster, and 
woke up one morning to find the whole country under water, and 
many of them were unable to get away from their houses until 
rescued with boata It is said that the blacks knew that a flood 
was coming on, but the whites saw no signs of it when they, 
retired for the night. 
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SUMMARY OF FLOODS FBOM 1V95 to 1881. 
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The greatest number of floods occurred in the month of March with a 
total of 19, then February with 18, and June with 17. 
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BAINFALL FBOM YEAR 1859 TO YEAB 1881. 
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In conclusion I have to thank the following gentlemen, viz. : 
Messrs. E. O. Moriarty, Engineer-in Chief Harbours and Rivers; 
H. C. Russell, Government Astronomer; and John Tebbutt^ 
Windsor, for information supplied by them to enable me to 
complete my paper. 
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The Ringal of the North-western Himalaya ; 

By Dr. Brandis, F.R.S., late Director of the Forest-Department 
of British India. Communicated by Baron Ferd. von Miiller, 
K.C.M.G., M.A., PLD., F.R.S. &c., Govt. Botanist, Victoria. 

(Notes on two species of Arundiiiaria suitable for cultivation in 
New South Wales.) 



[Read h^ort the Royal Society of N.S.W.,7 October, 1885, \ 



Two species of bamboo are known from the higher mountains of 
the North-western Himalaya : Arundinaria/alcataj Nees (Munro 
in Trans. Linn. Soc. XXVI, 26), and Arundinaria apathiflora^ 
Trinius, described by Munro under the name of TliamnocalamvrS 
spaihiflorua. 

Arundinaria /alcata is a small bush, not much over 6 feet high, 
growing at moist places in the valleys of the outer North-west 
Himalaya. I have found it in Kel), in the basin of the Bias- 
River, on tributaries of the Sutlej-River, and in the valleys of 
Jaunsar, leading to the Tons and Juvara-Bivers. I have never 
seen it at a higher level than 7,000 feet The stems are thin and 
weak, and do not, as far as I know, form any article of trade. The 
bamboo, which is exported to the plains of Hindustan, and which 
is made into tubes for water, tobacco-pipes (hookah), iishing-rods, 
mats, baskets, is A. apathiflora^ a much larger species, which 
grows from 8,000 to 10,000 feet. This is the kind commonly 
known as Ringal, Nagal or Ningala. In the forests of Cedrtis 
DeodarOf Cupresstis toruloaa^ Abies Smithiana, Abies Webbicma 
and QtLercits semecarpifolia it often forms a dense underwood, 
covering largo areas on the ranges between the Rais and Bias, 
Bias and Sutlej, Sutlej and Tons, and Tons and Jumna Rivers. 
This bamboo also forms forests of its own, with a few scattered 
trees. Such a forest^ consisting chiefly of Arundinaria apatliiJUyra^ 
I found in October, 1874, on the south side of the Kidar-Kanta 
Peak of the Tin State, in a moist valley, on excellent soil, and 
here the stems had attained 30 feet 

Both species have a wide distribution, but as far as is known 
they are limited to the outer ranges with a moist climate. They 
have not been recorded from the drier districts beyond the Snowy 
Ranges. According to Munro, A, /alcata extends fi'om the Rais 
to Kumaon, and is again found on the Khasia Hills. As to eleva- 
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tion, the limits given by him (5,000 to 7,500 feet) accord with my 
own observations. A, spathiflora has its north-west limits on the 
hills between Kais and Bias, and, according to Munro, is found in 
Sikkim and Butan. As already stated, its limits of elevation are 
8,000 to 10,000 feet 

When I wrote the Forest-Flora of North-western and Central 
India in 1874, my knowledge of these two species was somewhat 
imperfect, and the account given of them by me on that occasion, 
was not altogether correct Since then I have had opportunities 
of studying them better, and it may therefore not be out of place 
to give a fresh description. This description is limited to the 
parts above ground. The rhizoma or underground-stem of these 
species, like that of the Bambusae, is much branched and twisted ; 
but I am unable to state whether thei*e is any difference in the 
shape and mode of growth in these two species. From these 
rhizomas, when fully formed, spring*every year a small number of 
stems, which at first are soft and succulent, unbranched and leaf- 
less, but bearing at the nodes large sheaths or spathes, which, 
while the stems are growing, cover the intemodes and overlap 
each other, giving to the upper portion the appearance of a teles- 
cope not quite drawn out. From the axils of these large sheaths 
spring leaf-bearing branches ; and while these develop, the stems 
harden and become woody. In the case of ArundinaiHa spathi- 
flora the stems last a number of years, and as every year new 
stems are formed, the clump or cluster of stems, which springs 
from one rhizoma, gets dense, often containing more than 100 
stems. The clumps or clusters of this bamboo stand close together, 
generally forming extensive thickets, so that adjoining clusters 
cannot readily be separated. When the stems have attained a 
certain age, they flower and die after ripening their seeds. I do 
not maintain that they always flower at a certain age ; this probably 
varies according to circumstances, but this bamboo always flowers 
over large areas. I have collected flowering specimens in Jaunsar, 
on the hiUs between the Tons and Jumna Rivers, at 9,000 feet, in 
May, 1881, but I have observed the species in flower on several 
occasions in other places. I am unable to say whether in this 
species the rhizomes die with the seed-bearing stems. On this as 
on many other points further observation will be most welcome. 

Of Arwndinaria faUata Munro says that the stems are annual. 
Royle (111. Himal. p. 23) says that the annual stems of the hill- 
bamboo are yearly beaten down by the fall of snow, which pro- 
tects its perennial roots from excessive frost In this passage 
Roylo speaks of a bamboo which grows from 7,500 to 10,000 
feet, and which must be A, apatfiifloroy the stems of which, as far 
as I know, are perennial. Arundinaria/cUcata I have collected ia 
flower and in seed on many occasions ; at Chakrata (6,000 feet) in 
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April, 1881, in the Valley of the Manglacl, a tributary of the 
Sutlej Kiver (6,000 feet) in May, 1881, at Jannsarin September, 
1878, and at Kula in October, 1876. I readily believe that in the 
North-western Himalaya the stems are annual and flower annually, 
but I have no observations upon the subject. 

I now proceed to give a brief account of the characters by 
which these two species can be best distinguiBhed. A^'undinaria 
/cUcata, Nees : stems 6 feet high ; internodes 6-12 inches long, ^^ 
inch diara. ; nodes much thickened. Sheaths on young shoots 
thinly membraneous, glabrous, with apex 4-12 inches long, gradually 
narrowed into a subulate point Leaves 3-4 inches long, ^ inch 
broad, glabrous above, with scattered long soft hairs beneath ; 
midrib prominent ; of the numerous longitudinal nerves 3-5 pair 
more distinct than the othei'S ; no transverse veins. Apex of sheath 
without cilia ; ligule small, obtuse. Flower-bearing stems leafless ; 
numerous slender branches in compact half-whorls. Spikelets 
i-| inches long, with 1-2 fertile and one terminal sterile flower. 
Flowering glume glabrous, 7-9-nerved. Palea as long as flowering 
glume, two-keeled, with longitudinal nerves outside the keels ; three 
small flmbriate scales ; style 2-fld to the base. 

Arundinaria sjmthijloray Trinius, — Stems to 30 feet high ; inter- 
nodes 6-15 inches long, J-| inch diam. ; nodes not much thickened. 
Sheaths on young shoots (spathes) glabrous, coriaceous, narrowed 
abruptly into a distinct linear caducous apex ; sheaths without 
apex 6-8 inches long. Leaves 3-5 inclies long, ^-J broad, 
glabrous, with three pairs of prominent longitudinal nerves on 
either side of midrib ; conspicuous transverse veins dividing the 
area of the leaf into squares ; leaf narrowed into a short petiole, 
which is articulate with sheath. Leaf -bearing sheath 2-3 inches 
long, coriaceous, with prominent longitudinal nerves, flmbriate 
with long cilia at apex, persistent after the leaves fall, forming an 
acute angle with the branch. Flowering stems generally with a 
few leaves; flowers in long panicles, with elongated drooping 
branches. Racemes of 2-3 spikelets in the axils of large 
clasping multinerved leafless sheaths, which are fimbriate at 
the apex like the leaf-bearing sheaths. Spikelets lax, 1-2 inches 
long, of 6-8 flowers. Flowering glume hairy out.side; palea much 
shorter than flowering glume, with 1-2 longitudinal nerves between 
the keels ; 2-3 falcate scales ; style 3 -fid to base, long-plumose. 

The bamboo described by Major Madden as Arundinaria falcata 
(Ringal), page 614 of Journal Asiat. Society of Bengal, June 1849, 
is doubtless A. spathiflora, also that mentioned by Dr. Cleghom as 
Arundinaria falcata and utUis from several places in the North- 
west Himalaya, in his Report upon the Forests of Punjeb, 1884. 
Munro in his Monograph on Bamboos (1868), quotes Royle and 
Cleghom under A. falcata. Dr. Stewart, in his Punjeb-plants, 
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1869, identifies the Bingal of commerce with ArundiruxriafalccUa^ 
Nees ; and, as already mentioned, I did not on page 562 of my 
Forest-flora (1879) give a completely correct account of these two 
interesting Bamboos. 

Bonn, 18th July, 1885. 

Baron Von Miiller, in forwarding the above paper of Dr. Brandia 
to the Hon. Secretary of the Royal Society of New South Wales, 
refers to the same in the following words : — " These two species of 
bamboo had been so often found mixed up in works on Botany, 
that I deemed it advisable to refer the matter directly to the best 
authority extant, in order to obtain satisfactory information. 
I, myself, have first introduced into Australia many living bamboo- 
species, and probably was the firat who encouraged their propaga- 
tion from seed in many parts of the globe. As they are such 
beautiful and grateful plants, of which there are about 200 
species, the publication of Dr. Brandis' important notes on two of 
the kinds of Arundinarias may appear advisable, so as to direct 
more attention towards them, especially since Arundinaria spathi- 
flora is still dragging itself through many botanical works under 
the name of Arundinaria fal^xUa, 



Stone Implements of the Aborigines of Australia 
and some other countries. 

By the Rev. Peter MacPherson, M.A. 



[Bead bf/ore the Royal Society o/N.S. JT., 4 November, 1885.] 



The following is a list of the stone implements of aboriginal 
tribes exhibited to-night by the writer on the table of the Society. 

New South Wales. 

18 hatchets from the Bogan, the Hunter, the Paterson, the 
Williams, Lake Macquarie, Tilligerry Creek, and the Coast, 

1 chisel from the Coast. 

1 knife, Lake Macquarie. 

1 sharpening-stone, the Bogan. 

1 pounding-stone, the Bogan. 

3 water- worn stones, which appear to have been partially 
wrought for hatchets — two from theRouchel Brook, near Aberdeen, 
and one from Taree, on the Manning River. 

1 water-worn stone from the channel of the Hunter. 

Victoria. 
1 hatchet, chipped ; neither ground nor polished. 
Also some flakes from aboriginal quarries. 

Tasmania. 
Number of flakes and chippings. 

New Hebrides. 
9 hatchets from Erromanga. 

General Remarks. 

A few remarks may be made on these implements. A select 
class of four of the hatchets may be picked out as forming very 
serviceable instruments. They are of close-grained stone, and take 
on a fine polish. Two of them are of a deep black colour ; the other 
two are green ; they are from the Bogan, the Hunter, the WDliams, 
and the Coast. The one composed of black material, received by 
the writer from " Bony, King of Meggala," is perhaps the most 
complete instrument in the collection ; it is 5^ inches in length, 
2^ inches in breadth, and 1^ inch in thickness. It weighs 13^ 
ounces. One of the greenstone composition is the smallest in the 
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list of hatchets. It measures 3^ x 2^ x | inches. It weighs 5^ 
ouncea The cutting edge of the implement from the Bogan 
presents a beautifully elegant curve. It seems not to have been 
used since it was last ground and polished. These instruments are 
evidently quite fit for the work of cutting through small branches 
for making shelters, sharpening stakes for uprights or supports of 
shelters, for disengaging the bark from knots and angular points 
of trees in order to make primitive tubs for holding water, for 
cutting rectangular pieces of bark in order to stretch out opossum 
skins, and for a variety of purposes, not forgetting the advan- 
tage of their combined lightness and sharpness for cutting notches 
in the bark to facilitate the aboriginal method of climbing trees. 

It may be mentioned in a sentence that in sharp cutting edges the 
stone implement is very far behind as compared with an ordinary 
iron axe. If the angle subtended by the sides of the latter be set 
down at about twenty-five degrees, in the case of the sharpest of 
the stone hatchets the angle rises to sixty or seventy degrees. 

A second class may be regarded as including five hatchets of 
much inferior character as cutting instruments. They come fi*om 
the Bogan, the Paterson Ttiver, Tilligerry Creek, near Port 
Stephens, and Lake Macquarie. None of them take on so fine a 
polish as the first clasa One is merely roughly ground. 

A third class may be formed of the nine remaining hatchets, 
which are distinguished from the others by their large size. They 
are from the Paterson, the Williams, and Tilligerry Creek. Fixing 
handles to these unwieldy instruments must have been attended 
with difficulty, and numerous dinta, abrasions, and scratches are 
strongly suggestive of the device of driving stone pegs between the 
handle and the hatchet for the purpose of tightening the handle. 
Two of these implements are distinguished by being grooved as if 
for the purpose of facilitating the work of fixing on a handle. 

In one case the grooving is very conspicuous, though not so 
much so in the other. In ancient relics of human workmanship 
found in Europe stone implements occur which are grooved all 
round at the middle. These are understood to have been used as 
sinkers for nets. In the present case, the grooving being much 
nearer one end than the other, as well as the formed cutting edge, 
leaves no doubt that they were used as hatchets. Still, as they 
were both found at Tilligerry Creek, close to Port Stephens, which 
was much frequented by the aborigines, it is not at all impossible 
that they might have been also serviceable as sinkers. One of 
them measures 6 J x 3 J x 2i inches, and weighs 2 flj. 1 1 oz. The 
other measures 6| x 4| x l| inches, and weighs 3 lb. ^ oz. 

Three of the third or class of large hatchets are distinguished 
by another peculiarity : they have a piece knocked out of one 
corner so as to fit to the broad part of the thumb where it spreads 
out into the hand. They could thus be used without a handle, or 
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when it came off; and as to the work to be done in this way, there 
was the process of cutting through the bark of trees, low down, 
quite close to the ground, and then ripping up the bark as far as 
the operator could tear it off, to make shelters. But although the 
convenience described indicates an intention to adjust the instru- 
ment to the human hand, still the dints and abrasions also indicate 
that clumsy and unwieldy as were these implements there was 
the attempt to ^n handles to them, and to tighten these handles 
by driving in hard pieces of stone at right angles to the handla 
The largest of the three measures 6 x 4 x If inches, and weighs 
2fi>. 7|oz. 

The largest implement in the collection partakes somewhat of 
the same nature as the three now described ; but its size is sug- 
gestive of its having been used as a wedge for splitting. It is a 
most unwieldy instrument, measuring 8^ x 5f x 1^ inches, and 
weighing 4 R. 7 oz. It was found on the Paterson. There is 
an appearance about the edge of this instrument which gives the 
idea of its having been forced through hard wood. The same 
appearance is very noticeable on the large round-headed hatchet 
with the deep groove already described. 

Another of the large hatchets, of speckled green colour and 
good cutting edge, may be noticed on account of a fine example 
which it supplies of the skill of some operator to strike off a large 
flake. The point of impact is made very plain by the converging 
rays over a space of 3 inches by 4 ; moreover, the flaked surface is 
nearly flat, and so differs from the conchoidal fracture occurring in 
other cases, and so conspicuous where kerosene shale is concerned. 

Before leaving the hatchets, notice may be taken of three 
specimens of what appear to be half-formed implements for 
cutting. Two of them were found by the writer in the Rouehel 
Brook district. They were some hundreds of feet above the level 
of the brook itself, and, being water-worn, they must have been 
carried to the place where they were found, near sheltering rocks, 
such as might well be frequented by aborigines. The farmer 
occupying this ground had in his possession a remarkably fine 
specimen of hatchet It was more finished, in the matter of work- 
manship, than any of those now exhibited. One of the specimens 
presents very plain marks of having been operated upon by human 
hands, though the evidence is not so plain in the other case. The 
third specimen was picked up by the writer at Taree, on the 
Manning River. It is a water-worn piece of stone, and was found 
at some distance from the channel of the river, so that it must have 
been carried away. That flakes have been designedly chipped off 
it is plain on inspection, but the instrument seems to have been 
lost or rejected before it waa finished. Along with these three 
half-finished specimens may. be noticed the water-worn flat piece of 
atone picked up by the writer in the channel of the Hunter. It 
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is exhibited as showing that many water-worn flat pieces of stone 
require very little work in the way of grinding and polishing to 
convert them into aboriginal hatcheta 

As regards the remaining implements from New South Wales, 
there is the chisel, of green-stone, well ground and polished; 
there is the knife, from Lake Macquarie, broad, and three-sided, 
like a fragment of a hay-knife. Its greasy appearance may be a 
true index of the use to which it was applied. There is the 
sharpening-stone, red in colour, apparently of sandstone forma- 
tion, and well adapted for its purpose. The effect of rubbing some 
hard substance systematically upon it is quite evident from the 
grooved surface on each side of the thin fragment itself. The pound- 
ing-stone is also of red colour, and very heavy, being well fitted to 
pound up seeds or crack bones of large animals for the marrow. 
These two specimens last noticed are from the Bogan. 

Going now across the border, there is the one hatchet from 
Victoria, about which some remarks may be made. It has all the 
appearance of having been a water-worn piece of volcanic rock 
called '* blue-stone'' commonly in Victoria. It has been skilfully 
chipped, so that the whole of the smooth surface on one side has 
been chipped off. The cutting edge has the appearance of having 
been frequently used, on account of the notches, which tell their 
own tale. It has also been chipped at the sides so as to form a 
bedding for a handla Scratches and dints on the remaining 
smooth side seem to indicate that pegs of hard stone were used to 
tighten the handle. It has obviously never been either ground 
or polished. The chipping, however, must have been very skil- 
fully effected. A fiJse stroke would have either broken the 
implement in pieces, or have struck off a flake from the wrong 
sida It was found halfway between Ballarat and Geelong, between 
the Leigh River and the Moorabool. It has a specific gravity of 
about two and a half, the same as that of the volcanic rock in the 
neighbourhood, while a close-grained hatchet found in the same 
district has a specific gravity of three. 

The sharp flakes exhibited from Victoria were picked up by the 
writer at one of the quarries of the aborigines. The quarry was 
not a depression formed by the removal of tons of stone. In fact it 
was a little knoll where very hard flinty and quartzy rock cropped 
up, and appeared in blocks. The space for a quarter of an acre was 
more or less covered with thousands of chips broken off the rock. 

The Tasmanian chippings were picked up by the writer at a place 
called Bellerive, opposite Hobart, on the left bank of the Derwent. 

The hatchets from the New Hebrides were obtained by the 
writer at Dillon's Bay in Erromanga. The largest is 6f x 2^ x 1^ 
inches, and weighs 1 &. 1 oz. The smallest broadens from a point 
to 2^ inches. The length from the point to the centre of the cut- 
ting edge is 3 inches and an eighth. It weighs 6 ounces. The 



AUSTRALIA AND SOME OTHER COUNTRIES. 117 

difference of shape presented by the whole of the hatchets from 
Erromanga, as compared with the Australian, is very marked. 
Sharpening and rounding the implements to a point at one end is 
in decided contrast to the general character of the Australian 
hatchets. One advantage evidently afforded by the Erromangan 
shape is in regard to the very practical matter of the handle. 
When once fastened on in a satisfactory manner, the more the 
implement was used the more tightly the handle became fastened 
to the broadenii^ sides of the hatchet 

An inspection of the Australian, the New Hebridean, and the 
Danish hatchets, proves that there are very marked differences 
between them all. The style of workmanship and the shape of 
the Danish instruments are greatly superior to what appears in 
the others. Indeed, the European implements suggest the idea 
that the first men who had to turn their hand to forming flint 
hatchets and other such articles in Denmark must have passed 
through countries in which they saw axes and various instruments 
formed of metal. 

Antiquity of the Stone Implements. 

There is a point of enduring interest connected with aboriginal 
implements of stone to which attention may be turned for a few 
moments. It is the question — ^how far do these instruments, in 
themselves or by reason of association, supply evidence as to the 
antiquity of the people who used them ? Thus some of these relics 
might be found associated with the remains of extinct animals, as 
the gigantic wombat, or lion kangaroo, or other animals, in such 
circumstances as to lead to the conclusion that the aborigines and 
these animals had in former ages been living during the same 
time. But, so far as the writer knows, none of the implements now 
exhibited were found in such a connection as to afford any means 
of reaching conclusions on the subject. Also, the chemical process 
which produces dendrites has been urged in connection with some 
European relics as affording evidence of the great age of the 
implements or objects on which the dendritic process had taken 
place. Nothing of this kind has been observed in any of the 
implements exhibited. 

Another direction in which evidence of antiquity may be 
sought is in regard to the depth in the soil at which objects of 
human workmanship may be found. The Hunter Eiver District 
has sometimes been referred to as supplying evidence that traces 
of the presence of an aboriginal race have been found 30 feet 
below the surface ; but the mere depth, apart from other consider- 
ations, is in this case of very little significance as proving great 
antiquity. After a flood some of the flats have been covered for 
acres with new deposit reaching the uppermost rail of a three-raU 
fence, or about 4 feet A farmer near East Maitland, in the 
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locality called FhcBnix Park, has pointed out to the writer a mass 
of soil 10 feet in thickness all of which had accumulated during 
the eighteen years between 1857 and 1875. The writer also saw 
that at one place the deposit of new soil had been so great that a 
fence having been completely covered out of sight a new one had 
been put up above it. A little examination of the circumstances 
brings out plainly before the inquirer the evidence that objects of 
various kinds might in the course of a few years be buried to 
great depths. The banks of the Hunter are often steep, and lay 
bare as much as 30 feet of soil which has been deposited by the 
river itself. Owing to the windings of the stream an inundation 
from time to time occasions tlie forming of a new channel, and the 
blocking up of an old ona Acres of soil are removed from one 
place and deposited in another. Also in time of flood, where a 
tree or a snag has been in the way, eddies have been formed, and 
these scoop out numerous holes 5 or 6 feet deep ; these holes and 
the old channels are in the course of time filled up, covering over 
and burying such objects as may have found their way into them. 

There is still another agency at work by which stone hatchets 
might quite easily be buried 50 or 60 feet deep. This was 
forcibly impressed upon the writer as an intelligent and educated 
settler accompanied him from Tilligerry Creek, near Baymond Ter- 
race, to Port Stephens, and explained what he had witnessed during 
previous years. For about 2 miles the ride was over successive 
waves of sand-hills, on which, however, scrub was growing and 
trees of a very rotten-wooded species of eucalyptus. At one place the 
settler pointed out where a great wave of sand, presenting a rather 
steep front and 60 feet in height was steadily invading a secluded 
marsh. By the constant action of the wind the sand wave had en- 
croached by the space of 20 yards on the level space in the course 
of nine years. Now, this whole district was much frequented by 
aborigines. Some of the more remarkable of the stone implements 
now exhibited were obtained from the settler at Tilligerry Creek, 
who accompanied the writer on this expedition. If, then, in the 
-days of Captain Cook, a stone hatchet had been dropped at the 
base of the wall of moving sand described above it would now be 
upwards of 200 yards away, and 60 feet deep in the heart of 
the great-sand drift extending for some miles back from the ocean. 
Thus a man sinking a pit or well in such drift, and finding a 
hatchet 60 feet deep, might claim 100,000 years for its antiquity, 
while 100 would be nearer the correct figure for the duration of 
time required to explain the discovery. 

For phenomena of the same kind we have only to visit some of 
the suburbs of Sydney. Bourke-street and Dowling-street run into 
a sand dune, out in the direction of Botany. Not long ago the 
roof of a cottage was to be seen sticking out of this sand dune. 
The writer has often stepped off the sand on to the shingles of the 
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roof of the buried habitation. Some out-houses were completely 
buried under sand drift to a depth of 10 or 12 feet. The writer 
ascertained that the cottage had been actually inhabited three 
years before. The cottage has now disappeared, very large quan- 
tities of the sand dune being carted away every day. 

While dealing with materials of this kind perhaps another 
experience may be recorded. It was that of a miner. He was a 
sedate and devout Highlander, and his tale is very simple. He had 
penetrated for some yards through surface accumulation when he 
came to gravel ; there, to his amazement, some 10 or 12 feet down, 
and apparently in a place where the soil had been undisturbed 
since the geological epoch at which it was deposited, he found — 
not a hatchet with dendrites upon it, not a half-fossilized boome- 
rang, but a genuine, a veritable pipe — the clay pipe of commerce 
used for smoking. Now, for a moment, this might seem very 
perplexing, but only for a moment. For if the floods in the 
Hunter have been teaching us what may happen in the way of 
rapidly burying objects to great depths, so also the droughts have 
been supplying evidence of some strange things that may happen 
in connection with them. For the explanation of the incident 
connected with the clay pipe was supplied through certain well- 
known phenomena attending droughts. The earth cracks right 
down in thousands of places. Tlie pipe has dropped into one of 
these cracks and found its way to the gravel, which, naturally 
enough, formed a break in the continuity of the rent, at least 
sufficient to intercept an object like a pipe from falling farther. 
But the drought ends, the rains come, the fissures are completely 
obliterated, and to all appearance, excepting the clay pipe, tho 
whole soil has lain undisturbed for a geologic epoch. Up to date^ 
direct evidence for a geologic antiquity on behalf of the Australian 
aborigines seems to be very scanty. Special attention to this 
subject was directed by Mr. B. Brough Smyth, while making very 
extensive inquiries from the most competent authorities through- 
out the Colony of Victoria. After many years of labour in collect- 
ing materials, the result is given in woids which may be quoted 
from the work prepared by Mr. Smyth. He says — " It is remark- 
able that no stone hatchet, chip of basalt, or stone knife has been 
found anywhere in Victoria, except on the surface of the ground 
or a few inches beneath the surface." Again he says — " If only 
small portions of the alluvia in Victoria had been excavated — if the 
country had not been occupied for twenty years by many thousands 
of miners who have washed the gravels down to the bed-rock in 
innumerable shallow gullies — the non-discovery of relics might 
easily have been accounted for ; but in this country the spots most 
likely to conceal them have been laid bare." — Abariffines of Vic- 
toria, vol. 1, pp. 364-5. 
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ABORIGINAL STONE IMPLEMENTS, N.S.W. 



1. Stone hatchet. 2. Knife. 3. Chisel. 

4. Large hatchet grooved for handle. 

5. Very large hatchet or wedge. 

6. Sharpening stone. 

Scale, 1-4 linear. 
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7. Large square hatchet adjusted for hand. 

8. Oblong hatchet, very thick. 

9. Finely curved edge. 10. Oval shape. 

NEW HEBRIDES, DILLON'S BAY.— Nos. 11, 12, 13. 



Scale, 1-4 linear. 
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1. Bark cut with stone hatchet and torn upwards. 1-60 linear. 

2. Cutting into trunk of tree for opossum. 1-60. 

3. Bark removed in pursuit of caterpillars. 1 -40. 

4. Hollow piece of bark cut off for holding water. 1 -40. 

5. Bark cut off for pegging boards. 6. Effect on tree. 1-30. 
7. Bark cut off for making shelters. 8. Effect on tree. 1-40. 



Notes on experiments in mounting the Amphipleura 
pellucida in media having a higher refractive 
index than Canada balsam. 

By William Morris, FeL Fac Phys. and Surg. Glaa., F.RM.S. 

Lond. 



[Read btfore the Royal Society o/N.S, IF., 4 J^ovember, 1885.] 

I WISH to ask your attention to-night in order that I may give 
you my experience with mounting diatoms in some highly 
refractive media. 

As a preliminary, I may mention to you that all my experiments 
have been made on the English test diatom Amphipleura peUucidOf 
a very rare diatom, so much so that when in England in 1882, on 
applying to several opticians and diatom mounters for a small 
quantity I found it a scarce commodity — ^it was not obtainable for 
love or money. Wheeler was the only man who had any, and he 
told me it was his bread and cheese, therefore could not part with 
it, as he did not know where he could get a further supply. 

My London friends advised me to apply to a gentleman in 
Dundee, a collector of diatomacese. This gentleman I found, but 
he could not give me any, and recommended me to another gentle- 
man living near Aberdeen. This gentleman I wrote to ; he was 
sorry he could not meet with my requirements, only not to dis- 
appoint me he sent as much as would mount two or three slides, 
making the excuse that in the pool of water they usually grew in, 
either from the severity of the previous two winters' frosts or some- 
thing else, no fresh crops had grown for two seasons, and he was 
unable to afford me any information where I might obtain a 
supply. 

One day whilst sight-seeing on the top of a high timbered hill 
in Stirlingshire, Scotland, I met a girl carrying a pail of water; I 
asked her where she got the water, she said — "Doon there, but its 
nae guid to drink." I followed the path indicated, and this led me 
to a quarry hole, the edge of which was overgrown with long grass 
and weeds. This quarry was of whinstone or trap formation, about 
20 feet in diameter and containing in depth about 2 feet of water. 
On fishing up a piece of decayed whin bush, I found it covered 
over with slime, a clear greenish jelly. On putting a small quantity 
of it under the microscope (I always carried a microscope with me 
in my rambles), to my infinite joy there were the A. pellu^cida 
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Bwimming along with a Pinntdaria in company. I secured as 
much as I could conveniently carry, and on getting back to the 
hotel I thought I was doing a good thing in getting it carefully 
dried in a stove. On sending a sample to a friend to prepare a 
few slides for me in order that I might get it tested with a standard 
specimen, he told me that the A, peUucida were in abundance, 
but the valves were so broken up from the severity of the mani- 
pulation he required to subject the material I sent, that if I gave 
him the information where to find it he would make arrangements 
to get a fresh supply and prepare some slides f ix>m the wet material. 
I immediately sketched a rough plan of the locality ; at the same 
time bound him down to keep the place a secret, as I knew if this 
place was once known to the diatom hunters, they would rush from 
all parts of Great Britain to obtain a supply, and probably in twelve 
months time no more A, peUucida would be found in that pooL 
In due course I received the slides and got the A, peUucida tested 
with a standard specimen, and the opinion given was that the 
striae were more delicate and numerous than on the standard 
specimen. 

During the fourteen months I was away from this Colony, every 
lake, stream, or waterhole which I came across was subjected to a 
micro-examination for diatoms, and it was only in Scotland and 
America that I found the A, peUucida, It is simply that I have had 
an abundant supply of this diatom that I have been able to carry on 
and verify the experiments which I am about to relate to you this 
evening. 

In the early part of 1881 I mounted three slides of the A, 
peUucida in phcsphorus. Originally the slides were sent out to 
this Colony as test slides, mounted by Wheeler. On examination 
the diatoms were found to be fixed on the slide instead of the cover- 
glass, consequently perfectly useless for hom. lenses. I took 
the cover off and remounted them in phosphorus. In using this 
medium it is immaterial whether the diatoms are on the cover- 
glass or on the slide. The remounts wei-e a success, and I believe 
the owners of them are satisfied with their perfectness to this day. 
During the whole of my travels I did not see anything to be com- 
pared to the phosphorous mounts which I had left behind. 

About twelve months ago, on getting my Spencer iV horn, 
lense from America, Dr. Chase kindly sent me a elide mounted by 
Pro! Smith, of Geneva, America, in his high refractive media 
2*4. I can assure you I was surprised at the resolution of the 
A, peUucida in this medium, as up to that date I considered my 
phosphorus mounts second to none in the world. And now you 
have the secret why I have been experimenting ever since. Dr. 
Chase states the difiiculty he and Prof. Smith have to contend with 
is in the ringing, as his medium attacks the cement and his speci- 
mens become spoiled. You will see that, with the exception of 
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the phosphorus mount, I have entirely discarded the ring process, 
and when properly prepared will keep for all time. They can be 
roughly handled and, unless enormous pressure is brought to bear 
upon the cover-glass, it is almost impossible to fracture them, and 
what is most important, the moment the medium is cold the slide 
is fit for use. I am prepared to mount, clean, label, and resolve 
the A, peUucida under five minutes time in one of the high re- 
fractive media, and in no part of the world can the same feat be 
performed at the present time, so far as our micro information is 
to hand to date. Up to the present time the balsams, Canada, 
Tolu, and Peru, and sty rax or liquor amber, arc the principal media 
used for mounting. The Tolu and Peru require ringing, and after 
a time granular crystals become deposited on the slide. A few 
drops of glacial acetic acid will prevent this deposit taking place. 
Both of these balsams I have discarded in preference to the liquid 
amber. It contains all the elements necessary for mounting of the 
other two ; it is more easily managed, and by using a little extra heat 
it becomes as hard as the Canada balsam preparations. 

I took a good deal of trouble with this liquid amber preparation, 
as what is obtainable in our drug stores is very dark ; but by 
dissolving it in alcohol, bleaching in peroxide of hydrogen, then 
dissolving in alcohol, filtering, and evaporating down to the con- 
sistency of honey, or thicker still if required, then dissolving in 
chloroform and again filtering, all the granulations are got rid of, 
and I think it is quite as good as what I got from Ghee in Dresden, 
whose preparations Van Heurck, of Belgium, so strongly recom- 
mended. 

The two other preparations in use are the biniodide of mercury 
solution and monobromide of naphthaline ; both require ringing. 
Muller prefers the biniodide to the monobromide ; he says on 
account of its smell, but my experience tells me it is owing to its 
unstableness as a medium ; for mounting diatoms it is far before 
the watery preparation of the biniodide of mercury, having no 
action whatever in loosening the diatoms from the cover-glass, 
whereas the biniodide causes the diatoms to fall ofT and the prepa- 
ration often becomes spoiled. 

If any liquid medium is required, oil of cassia, bromoform, chino- 
line, lepidine, aniline are all better than Canada balsam, and they 
can be utilized as a base for mounting purposes, as their density 
and refractive index can be increased by dissolving in them a solid 
medium such as sulphur. The density and refractive index of 
Canada balsam can be greatly increased by dissolving the sulphur 
in chloroform or bisulphide of carbon, filtering the solution after 
having added the Canada balsam, then allowing it to evaporate to 
the consistency required. 

In my investigations I had to contend with several coloured 
preparations very damaging to the eyesight. There are several 
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which will allow the heat rays of light to pass through, absorbing 
the luminous rays, and others again allowing the luminous rays to 
pass through, intercepting the heat rays. For instance, a becun of 
rays from an electric light properly focused and passed through a 
cell filled with a solution of iodine in bisulphide of carbon will 
immediately set fire to a piece of blotting-paper, whereas by sub- 
stituting a cell filled with a solution of alum instead of the ioduie 
solution no action takes place whatever. The solution of iodine 
absorbs the luminous rays, only allowing the heat rays to pass 
through ; the solution of alum intercepts the heat rays, only 
allowing the luminous rays to pass. This will explain why some 
media tire the eye and often damage the sight. Over and over 
again I have had to stop work from this cause alone. 

Solution of p?i08phoru8 in bisiUphide of carbon, — In a former 
article published in the August number of the Journal of the Royal 
Microscopical Society of London for the year 1882, pa^e 579, you 
will find a detailed account for the preparation and mounting in 
phosphorus by me, to which I have very little to add except that I 
have now got over the difficulty of preventing the separation of what 
I had always looked upon as a watery element in the bi-sulphide of 
carbon. This watery element would separate and form round the 
diatoms, as globules, to use an expressive term drowning them. 
This I now obviate by subjecting the slide after mounting to the 
direct rays of thesun according to the intensity of the rays of heat 
and light the time of exposure varies from a few minutes to half 
an hour. When a smoky metallic lustre just begins to form on 
the cover-glass the process must be stopped, the action of the sun's 
rays converts the ordinary phosphorus into the red amorphous, 
giving the diatoms a reddish brown tinge when examined under 
the microscope. Too long an exposure will spoil the mount by 
converting the whole of the phosphorus in solution to the red 
amorphous. 

Sulphur, — ^The difficulty to get over in mounting in sulphur is to 
prevent its crystallization. In my first experiments I employed 
camphor, about xiv pft^t to the quantity of sulphur ; this process 
proved to be very unsatisfactory, as the sulphur after a few days 
would become opaque or opalescent, from the formation of minute 
crystals. I then tried menthol, thymol, and iodine, and a variety 
of other substances. The thymol is the best and answers fairly 
well, but still a little haziness is liable to form, and by repeated 
melting and pressing the diatoms get broken up, and the slides 
almost become valueless by the time crystallization has been 
overcome. 

Not being satisfied, I again commenced experimenting with the 
sulphur ; and knowing the effect sulphur has upon india-rubber I 
determined to try what effect indiarrubber would have upon 
sulphur in minute quantities. I tried to get the caoutchine in 
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Sydney, but failed. Mr. 0. Watt kindly made me a small quantity 
from some crude india-rubber which I supplied him with. After 
trying again and again I did not get any better results, in fact not 
so good as from the thymol. I gave it up in despair, determined 
to abandon the sulph ur in future. However, sulphur as a mounting 
medium, in consequence of its high refractive index, has great 
attraction; I again went at it ; this time I was successful, and this 
is how I managed it : — I took a piece of stick sulphur about the 
size of half a small pea, melted it on the end of a glass slip, and 
having trimmtjd to a point a wooden lucifer match I dipped it into 
the caoutchine and then stirred it well into the molten sulphur. 
I then held the slide over the flame of the spirit lamp, gently tilting 
the slide to cause the sulphur to flow into position a little out of 
centre ; I then brought the heat up to ignition of the sulphur, the 
flame was immediately blown out and the upper surface of the edge 
of the cover-glass gently passed over the surface of the sulphur, 
skimming off all the burned carbonaceous products which had 
formed on the surface of the melted sulphur, the cover-glass placed 
in position, and the air-cells gently tapped out from under the 
cover-glass ; then pressure was applied by pressing down the cover- 
glass on to the slide between two plane surfaces, keeping up the 
pressure until the sulphur hardens outside the cover-glass. If 
hazy or any crystallization form, this is owing to air or gas being 
still retained under the cover-glass ; remelt, tap the air-cells out and 
press as before. I And that two or three remelts are quite suffi- 
cient to get rid of all the air-cells and to make the slide permanent. 
The secret is that whatever hydro-carbon is used heat must be 
applied sufficiently to decompose it, and no more hydro-carbon than 
the exact quantity must be used. 

Sulphur and selenium. — ^The same treatment as for the sulphur, 
but the selenium is so dirty it is impossible to have a clean mount. 

Silver film. — ^This process, so far as the silver deposit is 
concerned, I made known to you in November last ; the only 
improvement is in using a solution of liquid ammonia to dissolve 
any chlorides which may be formed after the silver film has been 
deposited on the cover-glass ; then apply heat until the straw tinge 
is formed. I am pleased to have the opportunity to show you this 
evening Dr. A. Y. Moore's, of America, slide sent me in exchange 
for one of mine. You will see that his process and mine are two 
distinct methods. 

Monohromide ofnapthaline. — This medium used to serve me in 
the same way as the solution of phosphorus, the diatoms getting 
completely spoiled by the globules forming over and around them. 
By adding 3 grains of salicylate of chinoline to the dram of the 
monohromide this separation is prevented. I suppose its action 
is by taking up the moisture which may be held in suspension by 



126 EXPERIMENTS IK MOUNTINQ THE AUPHIPLEURA P£LLUCIDA« 

the monobromide. Three different makers' preparation all served 
me in the same way until I used the salicylate of chinoline ; now 
mj preparations are permanent. 

Binwdide of mercurf/y solid, — ^This consists of a saturated solu- 
tion of the biniodide in piperine. The piperine is melted in a 
porcelain capsule; the biniodide is gradually added until the 
piperine will not take up any more, which is known by the red 
crystals remaining undissolved in the bottom of the capsule ; on 
cooling, a yellow resinous mass is the product. Place a small por- 
tion on the slide, melt it and place the prepared cover-glass in 
position, gently press out air-cells and superfluous material ; when 
cold wash off with spirit and attach the label. The whole process 
need not occupy five minutes until the slide is ready to use or put 
away in the cabinet complete. 

T?ie alkaloids cmd crystalline preparation, — Here we enter upon 
a field of research the preparations of which are easily managed. 
As a mounting material the merest tyro in microscopical manipula- 
tion may make as perfect a mount as one who has devoted years to 
the mystery of cements and ringing ; in fact, the majority of them 
require no ringing unless the fanciful microscopist chooses to finish 
off with a parti or tricolour ring. If required, a ring of common 
glue and finish off with shellac, is all that is necessary to prevent 
oil or moisture from getting under the cover-glass. 

Piperine, — First and most useful is the piperine, the alkaloid of 
the common black or white pepper. It can be used by itself, or as 
a base to prevent crystallization in those media which are intensely 
crystalline. Take for instance picric acid, easily melted, but on 
cooling crystallizes immediately. Now picric acid has the property, 
when in solution, of intercepting the heat rays of light, allowing 
only the luminous to pass through, therefore I considered if I 
could manage to get a preparation of this acid incapable of 
crystallizing a valuable medium would be obtained. By melting 
the piperine on the slide, adding a few crystals of picric acid, 
mixing it well together, a medium is the result which I look upon 
as the best of the alkaloids. 

Aloein is another refractory preparation ; by treating it in the 
same way a medium of high refractive index is acquired. 

The alkaloids of opium, with few exceptions, are all high class 
media. 

Papavei-ine and the muriate, codeine, cryptopine, narceine, nar- 
cotine, meconidine, meconoiosine, nitrate of fui-furine, gnoscopine, 
thebaine are all good media. Atropine, strychnine, aconitine, 
veratrine, jalapine, picrotoxine, quinine, cinchonine, cinchonidine, 
cantharidin, valerianate of quinine, santonin, salicylic acid, 
chrysophanic acid, pyrogallic acid, resorcin, salicylate of chinoline, 
and tartrate of chinoline. The whole of these alkaloids are far 
before Canada balsam as mounting media. 



EXPERIMEKTB IK MOUNTING THE AMPHIPLEURA PELLUCIDA. 127 

ILaveezperimented on a great manymore preparations ; the above 
I consider amongst the best and most permanent. Of those alkaloids 
soluble in spirit and having a determination to crystallize on cool- 
ing, such as santonin ; valerianate of quinine is the best base as a 
non-crystallizable to mix with them ; of those soluble in water, as 
resorcin ; salicin is the best alkaloid to prevent crystallization. 

For bacteria mounting, quick work, splendid definition, giving 
immensity of light even to the F. eye piece, I am certain they 
cannot be surpassed, the bacteria being shown like beads of coral 
when stained with a red dye. The manipulation of the alkaloids 
is the same as for the solid biniodide of mercury, and if at any 
time crystallization should set in, melt and gently press down the 
cover-glass as liefore. 

To those who attempt to work with the above preparations I 
must warn them to be careful not to inhale the fumes, as on 
heating some are volatile and commence subliming before they 
melt, such as cantharidin, which sublimes at 212°, melts at 410° ; 
others again decompose a little over their melting point, such as 
narceine, nitrate of f urfurine, strychnine ; some again decompose 
after being mounted as iodoform. 

I am sorry to say that in my investigations I found that a great 
many of these alkaloids are very impure and dirty, which does not 
say much for the commercial morality of the manufacturers, and thaf 
the greater number of these preparations would require purifying 
before they could be used with success. 

Since reading the foregoing paper at the Microscopical Section, 
on the 14th September last, I have been experimenting on the 
chromates, iodides, bromides, chlorides, and sulphides of various 
metals. 

The chromate of lead has a very high refractive index ; accord- 
ing to Brewster its refractive index ranges from 2*50 to 2*97, but 
the diiiiculty is to get it in a state that it could be used as a medium. 
Whilst experimenting with this substance I happened to mix a 
little chromic acid with the chromate of lead, and on holding the 
mixture over the flame of a spirit lamp dense red fumes were given 
off. I at once subjected a prepared cover-glsLss to the action of 
the fumes, and on examining the deposit under the microscope 
the diatoms were surrounded by a yellow liquid, and on mounting 
the cover-class in piperine the preparation had the appearance as 
if it had been mounted in a film of silver. On further examina- 
tion with an oil lens, I found the striae on the A, peUucida were 
as distinct as if it had been mounted in phosphorus. My next 
aim was to find out what this agent consisted of. I then sub- 
limed the chromic acid by itself and found the same result, only 
more intense. This showed me the lead salt had nothing to do 
with it ; and on referring to Miller and Watts' Chemistry I came 
to the conclusion that the red fumes may be the cause, but the 
M 
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sesqdioxide of chromium was the red brownish deposit which 
formed in and around the diatoms after mounting ; that this 
Yolatile principle having been deposited on the oover-glaaB, a decom- 
position or reduction took place the moment it came in contact 
with the organic matter of the mounting material. The effect was 
the same whether I used orcinol, valerianate of quinine, or piperine, 
and when the deposit was in excess a burned or charred appear- 
ance was given to the organic matter. 

Since the above experiments were made I have obtained a small 
quantity of chloro^hromic acid, a highly volatile liquid, giving off 
red fumes when exposed to the atmosphera On using it as a 
liquid medium it is of no value. On holding a prepared cover- 
glass over the mouth of the vial containing this liquid a slight 
watery film is deposited, and on mounting the cover-glass I got the 
same result that I got from the sublimed chromic acid mixed or 
by itself. This preparation I look upon as one of the most 
valuable of the series. By regulating the amount of deposit on 
the cover-glass the colouration may be given from a dieep brown 
to an almost imperceptible tinge, and if necessary the cover-glass 
can be taken off and remounted on another slide without damaging 
the preparation. 

Chloride of tin. — ^In relating the method of manipulating this 
salt it Avill suflfice for a description of the major part of the others. 
I had already tried this agent as a liquid medium, and discarded it 
as of no value. 

On placing a small portion on the mica slip and subjecting it to 
heat, dense fumes mixed with the water of crystallization are given 
off; and when only a clear liquid is left behind still giving off white 
fumes, the cover-glass is held in position with a pair of forceps to 
intercept the fumes, a white deposit is immediately formed, and 
the moment a sufficient quantity is deposited the cover-glass is 
withdrawn and held over the heated mica until resublimation 
takes place, leaving a metalic "scud" on the cover-glass. When 
mounted in piperine, if properly managed the diatoms will be found 
lying in a film of chloride of tin, the strise beautifully defined, of 
a steel-grey lustre, and around the edge of the valve a golden 
yellow tinge. I think the definition quite up to the phosphorus 
mounts. Being a deliquescent salt it must be mounted when hot ; 
if not, moisture will be again absorbed and the slide will be found 
to be worthless when mounted. 

Chloride of lead, — Sublimed in the same way it runs the chloride 
of tin pretty close, the same steel -grey lustre and the golden 
yellow tinge surrounding the diatoms. The chloride of lead is not 
deliquescent, consequently more manageable. 

Chloride of antimony, commonly known as the butter of 
antimony. A drop or two of this preparation is gently evaporated 
on a mica slip until all moisture has disappeared, then the cover 
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is applied in the same way as with chloride of tin ; resublime and 
mount as before, salt deliquescent, striss well defined, but not so 
pretty as with the tin and lead salts. 

On subliming the chloride of antimony with metallic arsenic on 
to a prepared cover-glajss, and then subjecting the cover-glass to 
chlorine gas, the diatoms are gradually dissolved, sometimes only 
the central rib left, with the remnants of a fringe-like process pro- 
jecting from the rib. It matters not how little of the diatom is 
left, the strise are still visible. This will explode the theory that 
because no strise can be obtained on some old A. peUtMsida 
mounts they (the strise) must be dissolved or eaten away. 

Chloride of copper. — The copper chloride deposit is not so 
volatile when resublimed as the former ones, consequently it is 
liable to leave a dirty deposit on the valves, although the strise are 
weU defined. 

Chloride of sulphur. — ^This is a reddish-yellow liquid, giving off 
fumes on exposure to the atmosphere. It is only necessaiy to 
take the stopper out and place the prepared cover-glass over the 
mouth of the vial ; in one minute's time a sufficiency is deposited 
on the cover-glass. Have the pipeline already melted on the 
glass slip, transfer the cover-glass direct from the vial to the 
melted piperine. On examination this mount will be good, striae 
bold and well defined, almost as good as some of the sulphur 
mounts in fact it is a sulphur mount imbedded in the piperine. 

Chloride of zinc, — Prepared and mounted in the same way as 
the former salts, very deliquescent, not so good as the tin, lead, or 
antimony, but better than the biniodide of mercury. 

Chloride of arsenic is made by depositing the metallic arsenic 
on to the cover-glass and then subjecting the deposited arsenic to 
the action of nascent chlorine, generated from common salt and 
sulphuric acid in a small vial, the cover-glass being placed on the 
mouth of vial. The striae are well defined. 

Iodide of arsenic. — As this salt is very impure, I dissolved it 
in bisulphide of carbon. Filter and keep in a stoppered bottle. 
Allow a few drops of the solution to evaporate on a glass or mica 
slip. The glass is the safest, as if any of the solution gets between 
the mica scales and remains unsublimed, when in an unconscious 
moment this slip may be used for a non-poisonous article, the 
operator may get, before he is aware of it, more arsenic than he 
bargained for. On holding the slip over the flame of a spirit lamp 
fumes are given off and deposited on the cover-glass, as in the 
former preparations. The deposit is soluble in piperine, and if 
too much is used a yellow tinge is given to the mount. This gives 
a splendid definition to the striae, and it is also of value for mount- 
ing bacteria. 
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Iodide of barium, hiniodide of mercury, iodide of cadmium. 
— ^These three preparations are very good, and cleaner than when 
the biniodide is dissolved in the piperine, giving a better definition 
than the watery preparation of the biniodida 

Iodide of antimony is prepared by intimately mixing the 
powdered metals iodine and antimony, keeping in a well-corked 
via], and when it is required to be used, a small portion of the 
powdered metals is sublimed off the mica slip on to the cover-glass 
and mount as before. The above four iodides are not as good as 
the iodide of arsenic. 

Iodide 'of manganese, iodide of zinc are not so good, .but 
still the definition is very fair. 

Iodide of silver. — Formed by first depositing a film of silver as 
in the silver film process, then heating the cover-glass, and then 
holding the cover-glass over a cell containing a little iodine ; a 
very small quantity of iodine vapour is suflficient — ^if too much is 
used the whole of the film of silver will be dissolved. Heat the 
cover-glass before mounting. 

Bromide of silver. — Prepared in the same way as the iodide^ 
but using the vapour of bromine. These two preparations, with a 
little manipulation, will rival any of the phosphorus and sulphur 
mounts. 

Iodide of ammonia — This salt is good, but refractory. It is 
liable to leave a brown stain over the diatoms if the resublimation 
is not complete; the stiise well defined ; the refractive index of the 
cyrstal is very high. 

Iodide of cyanogen. — Made by intimately mixing idoform and 
cyanide of silver. Put a small quantity in a vial ; when heat is 
applied, white needle-like crystals are deposited in the upper part 
of the vial ; on placing a prepared cover-glass over the mouth of 
the vial a sufSciency is deposited on the cover-glass ; mount as 
before. The striae well defined. 

Chloride of tellurium. — ^This preparation, manipulated in the 
same way as the chloride of tin, is the best medium for showing 
the A. pellucida that I have experimented with. The richness of 
the colouring is something grand to look at : the beautiful steel- 
grey striae bold and well-defined, with the golden-yellow-tinged edge 
of the valve, makes this the most showy slide that can possibly be 
exhibited, and in my opinion surpasses Professor Smith's American 
slide,* the medium of which has a refractive index of 2*4 ; however, 
you will be able to judge for yourselves, as it is intended to exhibit 
them both to-night. 

* Professor Smith's slide shown under a Tolles 1-1 0th, Powell and Lealand 
microscope and condenser ; the tellurium slide under a Spencer's 1-lOth, 
with a Swift's small working microscope, Powell and Lealand's condenser. 
All agreed that the tellurium slide was far the best exhibit. 
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DuMaride and tetraehlortde of selenium, — ^These two chlorides 
are so very volatile and deliquescent that it is a difficult matter to 
get a film on the cover-glass, and they require further experiment- 
ing with. From the examination of several of the prepared slides, 
I am inclined to think that these preparations will come out well 
as soon as the metallic selenium can be prevented from being 
deposited ; it will persist in separating out on the cover-glass, giving 
a dirty appearance to the slide. The valves, which are clean, are 
splendidly resolved, giving the steel-grey strise a yellow-tinged edge. 

Chloride of ammonia. — Good, but inclined to be dirty ; those 
valves which are clean are bold and well defined — may be useful 
to Sublime with other preparations. 

Chloride of thallium. — ^This is a very fine medium ; instead of 
the steel-grey a sea-green colour is given to the strise ; with the 
golden-yellow-tinged edge to the valve, it makes a very pretty 
exhibit. It has a propensity of causing the piperine to crystallize; 
this can be got over by using the valerianate of quinine as a sub- 
stitute for the piperine ; I do not think this impairs the resolution, 
whilst it still keeps up the chromatic appearance ; some of the 
valves are resolved as well as with the tellurium, others again have 
got a varnished look as if the interspaces between the striee were 
filled up, and after careful examination minute cracks may be seen 
in the thin film covering the diatom, as if the thallium had infiltrated 
itself between the cover-glass and diatom. Those valves found 
in this state are not so well resolved, giving a more faint look to 
the striae. 

Chloride of thallium and chloride of tin. — By mixing these 
preparations together and subliming as usual, this gets over the 
difficulty of crystallization with the piperine and also the varnished 
appearance to the diatom, giving a resolution better than any 
previous medium. The valves may be seen with the central rib 
jet black, striee a greenish steel-grey, hard and crisp, the outer 
edge either black or yellow-tinged according to the amount of 
film the diatom is lying in. 

Cyanide of thallium. — This salt has the same propensity as the 
chloride in causing the piperine to crystallize. It has the same 
chromatic hues, striie well defined, having the sea-green and yeUow 
edge to valvea 

Iodide of thallium. — ^This salt must be sublimed, and then again 
resublimed ; a sufficient impression is left on the valves, on mounting 
in the piperine the resolution is as good as the iodide of arsenic. 

Nitroue acid. — On holding a prepared cover^lass over the 
mouth of a test tube whilst the nitrous acid fumes are given off a 
liquid is deposited on its sur&ca This on mounting in piperine 
gives an intense yellow colour to the piperine, and on examination 
the diatoms will be found to be easily resolved, and the striis wi 
be defined better than in monobromide of napthaline. 
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MetdUie tm. — On holding a prepared cover-glass orer tin in a 
molten state, an impression is giyen to the valves which on 
mounting in piperine the strisB are as well defined if not better 
than with the biniodide of merciuy. 

MeUtUic lead. — ^The same as the metallic tin. These two last 
preparations will prove what little is required to give an impres- 
sion which may wonderfully increase the resolution of the striae of 
delicate diatoms, and in taking the whole of the previous media 
in consideration, will show how a low-cmgled homogeneous Ions' 
may do the work of a high-angled one. 

Bisulphide of arsenic toUh sulphur, — Having experimented -oa 
the disulphide by itself, I found that it is very refractory. By 
adding an equal part of sublimed sulphur, and intimately mixing 
and gently fusing the mixture; and on subliming it on to a prepared 
oove]>glass, and tiien remelting the sublimate, a medium is obtained 
wiiich far excels the sulphur by itself, giving a yellow amber-look^ 
ingfilm quite transparent ; if not so, must be remelted. 

The valves have a greenish-yellow metallic lustre^ stxin well 
and boldly defined, (hi the outer edge of sublimate some of the 
valves will be found to have as showy an appearance as the telluzium 
preparations, and quite as good. 

Disulphide of aa^emc mih hwiodide of mereury. — ^These two 
preparations intimately mixed, and sublimed and melted as with 
the sulphur preparation, is ahnost as good as the preceding one ; 
in the first instance a little of the black sulphide of mercmy 
may be formed, but on remelting the sublimate it enturely disap- 
pears. 

Tristdphide of antimony. — Fentasulphide of antimow/. — ^Both 
these preparations give a splendid definition, and must be manipor 
lated in the same way as the disulphide of arsenic^ viz., sublimmg 
and then remelting the sublimate on cover-glass ; on examinatiaa 
the valves will b^ seen with a golden-ydlow edge^ central rib 
black; striae milk-white^ hard and crisp, equal to the chlaEO- 
chromic add preparations. These two preparations ought to be 
the best for photographing the valves, as a little over or under 
correction will give a brown or yellow edge to the valva 

All the preparations which have a film may be mounted xii> 
Canada balsam if the operator is inclined to use it H^ only 
drawback is its low refractive index, consequently all valves 
lying outside of the film have a very shadowy appearance. 

This completes my investigations up to the present time^ but I 
feel that I am only on the thrediold of this important subjecCsr 
and to take up the ethyl and methyl preparations of tiie metals 
would necessitate laborious chemiGid work besides microaco pi cal, 
and I feel that I must leave it to younger and more able hands iof 
go on with. 
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In conclusion, I wish to impress upon microscopical workers to 
find out as near as possible the refractive index of the material 
they are working on, because if the material they are working 
with has the same refractive index as the medium they are going 
to mount in, practically speaking nothing can be seen unless it is 
a stained preparation. 

My usual plan is to put a drop of the medium on a glass slip ; then 
a prepared cover-glass is placed in position and examine under 
the microscope; I then immediately see whether I have a mounting 
medium of a higher refractive index than the silica of the diatom, 
which is 1 *43 ; if the diatoms are visible and well defuied I go on 
with it) if not I at once discard it. Over and over again have I 
looked for the outline of a diatom in some new preparation, none 
visible, and on taking off the cover and getting rid of the medium 
the diatoms were still adhering to the cover-glass. 

I have come to the conclusion that a great deal of our work with 
the microscope will have to be done over again, and suitable media 
found for the mounting of various tissues which require to be 
examined. There is another matter which I would like to draw 
the attention of the various micro workers to : it is the use of the 
freezing microtome. My opinion is based upon a law of nature 
which cannot be got over, viz., that water when frozen expands ; 
when this expansion takes place a bulging or rupture of the minute 
cell-walls is bound to take place; when the thawing process sets in 
the contents of these cell-walls escape, and when the preparation 
is mounted an abnormal structure is sure to be seen. I contend 
that the contraction and expansion of any tissue in preparation is 
abnormal, and will give a false appearance to the object under 
examination. And in the same way with the stains now in use, 
the contraction and expansion of the cell-walls by these stains 
must be enormous. I have a dye that if I allow it to act on a 
piu cell for more than one minute the cell will burst, allowing the 
contents to escape ; whereas if taken in time, no stain that I have 
ever tried will bring out the nuclei of the ptis cell more perfect 

The bacteria you will see to-night are stained by this fluid ; 
however, I must confine myself to A, pelludda — ^this paper is not 
intended to be pathological — and, in conclusion, I hope yon will 
excuse me for travelling beyond my subject 
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Notes on the Characters of the Adelong Reefs. 
By S. Hebbebt Cox, P.C.S., F.G-.S. 



[Read btfore the Royal Society of If.S. W., 4 November, ISSS.] 



Thk main object of tbis paper is to place on record a somewhat 
interesting feature which can now be observed at the 1,000-feet 
level of the Great Victoria Mine, at Adelong, and which may 
eventually be of importance in determining the period during 
which the gold-bearing reefs of the district were formed. 

The Adelong reefs traverse a belt of granite, from 6 to 8 
miles wide, along a north and south course — the granite upheaval 
also having followed a north and south line — and they are most 
excellent illustrations of true fissure lodes. 

The gangue from which the gold is extracted is quartz, but this 
quartz is distributed somewhat irregularly through soft chloritic 
rocks, which are themselves portions of the main lodes, and are 
known locally as channels of country. 

These channels are bounded by hard walls of granite, which 
stand very well indeed, large areas being frequently left open with 
the support of only a prop or two here and there, and they vary 
in width from a few inches up to several feet. 

The lodes frequently split, and one portion continues on its 
north and south course, while another branch takes on a little 
easting, and gradually leaves the main fissure. The reefs vary in 
their underlay, some heading to the east and others to the west 
while in other cases they are vertical. 

There is a common impression in the district that the difference 
in underlay is due to the surface features of the ground, and that 
the lodes always dip under the hills ; but although this is 
apparently true in effect, the formation of the hills themselves has 
of course exerted no influence on the character of the reef& 

The granites are traversed at places by veins or dykes of diorite 
and hornblende syenite, which is probably a metamorphosed 
diorite^ and what I have to call attention to is the occurrence of 
one of these veins at the 1,000-feet level of the Great Victoria 
Mine. The plan and section attached will illustrate the occurrence 
of this vein. The lode bifurcates at a short distance to the south 
of the main shaft; and after the midn channel had been driven on 
for some distance and found to be unpayable, a cross cut was 
entered to the eastward to intersect the other branch. This cross 
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cut was driven through a belt of granite, but a vein of syenite 
(bb) was also passed through, as shown in the sketch, and this 
belt of syenite finished abruptly against the more easterly vein. 
The vein itself also took a much flatter underlay at this point, and 
for a short distance, I am informed by Mr. MHHord, the under- 
ground manager, was very rich. This rich patch however extended 
only 15 feet along the course of the lode, and was but 2 inches 
in thickness. 

It will be evident from the foregoang notes that this vein of 
syenite was intruded before the fractures forming the reefs were 
made, and may thus serve to determine the date of the formation 
of the reefs; and since other dykes of diorite which have heaved 
the reefs occur in the district, there will necessarily be two points 
readily determined concerning them. 



[One plan J 



bJ 



^ o 



or 



or 
O 



< 



o 

Is 

i! 






o 
O 

LJ 
CO 

Q 
LJ 

ur 

<: 



t! 



< 

-J 

CL 



CM 



•o. 



PROCEEDmOS. 



139 
PEOCEEDINGS 

OF THE 

ROYAL SOCIETY OF NEW SOUTH WALES. 



WEDNESDAY, 6 MAY, 1885. 
ANNUAL GENERAL MEETING. 

H. C. Russell, B.A., President, in the Chair. 

The minutes of the preceding meeting held December 3rd, and 
the special meeting held December 17th, were read and confirmed. 

The Annual Report of the Council was then read, as follows : — 

" The Council, in presenting its Annual Report, has the pleasure 
to state that the affairs of the Society show increasing prosperity. 
The total number of members remains the same as last year. 
Thirty-four new members were elected during the year, and one 
name was restored to the roll ; the Society lost by death seven 
members, by resignation four, twenty-one had to be struck off the 
the roll for the non-payment of the annual subscription (for two 
years), the election of three new members was cancelled on account 
of the non-payment of the entrance fee and subscription, making 
the total number of members on the 30th April, 1885, 494. The 
vacancies in the list of Honorary Members, caused by the deaths 
of Sir F. P. Barlee, K.C.M.G., and George Bentham, C.M.G., 
F.RS., were filled by the election of Sir George Biddell Airy, 
KC.B., F.R.S., and Professor John Tyndall, D.C.L., F.RS. 

" During the past year the Society has received 1,147 volumes 
and pamphlets as donations ; in return the Journal has been 
presented to 313 kindred Societies and Institutions, as per accom- 
panying list, to which the following names have been added during 
the year, viz. : — Accademia Nacional de Ciencias Cordoba, Bir- 
mingham Philosophical Society, Bureau of Ethnology, Washington; 
Cincinnati Society of Natural History, Soci^t^ des Sciences de 
Finlando, Helsingfors; Society des Sciences, des Arts et des 
Lettres du EUiinaut^ Mons, Belgium. 

"The Council has subscribed to fifty scientific journals and 
publications, and has purchased 476 volumes, amongst the most 
important of which are the following complete series from the 
commencement : — ^American Microscopic Journal, three volumes ; 
Journal of Botany, thirteen; Chemical Society — Journal, twenty- 
eight ; Comptes Rendus, eighty-five ; Engineer, forty-six ; 



140 PBOCEEDINOS. 

Engineering, thirty-six; Linnean Society — Journal, Proceedings 
and Transactions, fifty-three; Notes and Queries, fifty-eight; 
Science — Journal of, thirteen ; Society of Arts — Journal, twenty- 
five ; Tyndall, J.— Works, fourteen ; at a cost of £380 ISs. 7d. 

" Since the last report the following Societies have been written 
to, soliciting such Tolumes and parts of their publications as are 
required to complete the sets now in the Society's Library ; and 
those names marked by an asterisk have either complied with the 
request of the Council, or promised to do so as far as possible : — 
♦Academy of Natural Science, Philadelphia ; Accademia Nacional 
de Oiencias, Cordoba; American Chemical Society, New York; 
♦Birmingham Philosophical Society ; Davenport Academy of 
Natural Sciences ; ♦Geological Survey of India, Calcutta ; Society 
Geografica Italiana, Home; Soci^t^ de Tlndustrie Mineraley 
Saint Etienne. 

<' Eleven new Societies have during the past year entered into an 
exchange of publications, viz. : — California State Mining Bureau, 
San fVancisco; Comity G6ologique — [nstitut des Mines, St 
Petersburg; Field Naturalists' Club of Victoria; Imperial 
Observatory of Bio de Janeiro ; Manitoba Historical and Scientific 
Society, Winnipeg ; Ministero dei Lavori Publico — Biblioteca e 
Archivio, Home ; Naturhistorisches Museum der freien Stadt, 
Hambui^; Naturwissenschaftlicher Yerein in Elberfeld; Royal 
Society of Canada, Ottawa; Soci6te Imp^riale dea Amis des 
Sciences Naturelles, d' Anthropologic et d'Ethnographie k Moscow, 
Section d'Anthropologie ; Soci6t6 Royale do Zoologie — Natura 
Artis Magistra, Ainsterdam. 

''And the following Societies ali'eady on the list have com- 
menced sending their publications, viz. : — Acad^mij Nationale 
des Sciences, Belles-Lettres et Arts, Bordeaux; Accademia della 
Scienze dell' Istituto di Bologna; Birmingham and Midland 
Institute; British Museum; Geological Society, London; Hamilton 
Association, Canada ; Museo Civico di Storia Naturale, Genoa ; 
Naturwissenschaftlicher Yerein zu Karlsruhe; Boyal Asiatic 
Society (Straits Branch), Singapore ; School of Mines, Columbia 
College, New York; Soci^t^ d'Aoclimatation de I'lle Maurice; 
Soci6t^ de Biologic, Paris; Soci^t6 Min6ralogique de France, 
Paris ; University of Edinburgh ; University of Stockholm ; 
•War Department, Washington ; Zoological Society of London. 

''The Council reports that during ^e past year the mortgage 
upon the building has been reduced from £1,100 to £900; the 
amount subscribed to the Building Fund during the year was £24 
14s., and the balance now standing to the credit of the fund in the 
Bank is £19 19s. 5d. 

" The Society's Journal, vol. xvii, for 1883, has been distributed 
to all members entitled to it ; vol. xviii is already in type, and 
will be published very shortly. 



PB0CEEDIKG8. 141 

" During the year the Society held eight meetings, induding one 
special meeting, at which twelve papers were read. The Micro- 
scopical Section held eight meetings, and the Medical Section five. 

<< A very successful conversazione was held in the Great Hall of 
the University on the 8th October last, which was attended 
by about 900 members and their friends. 

"At the Council meeting held on the 11th December, 1884, it 
was unanimously resolved to award the Clarke Medal for the year 
1885 to Sir Joseph Dalton Hooker, KC.S.I., C.R, M.D., D.C.L., 
LL.D., &c. 

" In response to the oflTer of prizes and its medal, by the Society, 
for communications containing the results of original research or 
observation upon given subjects, the following were received : — 
On the origin and mode of occurrence of Gold-bearing Veins, 
and of the associated Minerals, eight papers ; on the Influence of 
the Australian Climate in producing Modifications of Diseases, 
nil ; on the Infusoria peculiar to Australia, one paper ; on the 
Water Supply in the interior of New South Wales, four papers. 

"The Council, at its meeting on the 26th November, 1884, 
awarded the prize of £25 and the Society's medal, which had been 
offered for the best communication on the * Water Supply of the 
Interior of New South Wales,' to Mr. W. E. Abbott, Abbotsford, 
Wingen. The papers upon the other subjects were considered of 
insufficient merit ; the Council accordingly was unable to award the 
other prizes. 

"The Council has since issued the following list of subjects, 
with the offer of the Society's bronze medal and a prize of £25 for 
each of the best researches, if of sufficient merit : — Series IV. — 
To be sent in not later than May 1, 1885 : No. 13. Anatomy and 
Life History of the Echidna and Platypus ; the Society's medal 
and £25. No. 14. Anatomy and Life History of Mollusca 
peculiar to Australia ; the Society's medal and £25. No. 15. 
The Chemical Composition of the Products from the so-called 
Kerosene Shale of New South Wales ; the Society's medal and 
£25. Series V. — ^To be sent in not later than May 1, 1886 ; 
No. 16. On the Chemistry of the Australian Gums and Resins : 
the Society's medal and £25. No. 17. On the Tin Deposits 
of New South Wales; the Society's medal and £25. No. 18. 
On the Iron Ore Deposits of New South Wales; the Society's 
medal and £25. No. 19. List of the Marine Fauna of Port 
Jackson, with descriptive notes as to habits, distribution, &c ; the 
Society's medal and £25. Series VI. — To be sent in not later 
than May 1, 1887 : No. 20. On the Silver Ore Deposits of New 
South Wales ; the Society's medal and £25. No, 21. Origin and 
mode of occurrence of Gold-bearing Veins and of the associated 
Minerals; the Society's medal and £25. No. 22. Influence of 
the Australian Climate in producing Modifications of Diseases ; 
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the Society's medal and £25. No. 23. On the Infusoria peculiar 
to Australia ; the Society's medal and £25" 

The following Financial Statement for the year ending 30 
April, 1885, was presented by the Honorary Treasurer : — 
GENERAL ACCOUNT. 
Receifts. 

To balance in Union Bank, 30th April, 1884 ... 
„ subscriptions from Ist May, 1884, to 30th 

April, 1885 

„ entrance fees 

,, Parliamentary Grant on subscriptions and entrance fees, 
from 1st January to Slst December, 1884— £760 4s.— 

viz., half the amount 

,, sale of iron safe 7 10 

„ Department of Mines— Freight, &c 13 9 



£ 8. d. 


£ s. d. 
49 1 11 


696 6 
71 8 


7ir7 11 n 



380 2 



Expenditure. 

By advertisements 

„ Assistant Secretary — 12 months' salary to 
30th April, 1885 

„ ditto — ^gratuity for extra services 

„ books and periodicals 

,, bookbinding 

„ conversazione — refreshments 

gas, insurance, organ, carpentering 
sundry expenses 

,, covering and packing international exchanges 

„ delivering Society's Journal to members 

„ engraving illustrations for Society's Journal 

„ freight, cartage. Customs' entries, &c. 

,, furniture and effects 

,, gas account 

„ housekeeper, to 30th April, 1885 

„ interest on moi-tffage (£1,100) 

„ insurance on buildmg (for £4,000) 

„ insurance on hoolu, furniture, &c. (for 
£2,500) 

„ postage 

„ petty cash 

„ printing 

„ prize essay award 

„ rates (city, water, and sewerage) 

, , refreshments — ^general meetings 

,, repairs and improvements to premises 

„ stationery 

,, shelving for books 

„ sun-lights in hall 

„ sundries 



Carried forward 



8 13 9 
£1,205 11 8 



£ 8. d. 
25 2 



£ 8. d. 



200 
16 13 
380 13 
21 2 
50 
11 13 9 

8 15 

2 4 

4 13 

4 10 
20 8 



52 5 
17 6 



10 
5 



2 10 
36 8 
21 11 

24 11 

25 
25 14 
10 5 
13 4 

6 12 
10 18 
32 2 

4 10 



1,109 14 7 
...£1,109 14 7 
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EXPENDITUBX— CORtlttttec^. 



Brought forward . . . 

By transfer to Building Fund Account — 
compositions for life membership ... 
Parliamentary Grant on same 

„ balance in Union Bank, 30th April, 1885 



£ 8. d. £ s. 


d. 


£1,109 U 


7 


62 10 
26 5 




1 


17 2 



£1,205 11 8 



H. G. A. WRIGHT, Honorary Treasurer. 
Audited— W. H. WEBB, Assistant Secretary. 

P. N. Trebecjk. 

W. G. Murray. 
Sydney, Ist May, 1885. 

BUILDING FVXI3 ^ACCOUNT. 

Receipts. £ s. d. £ s. d. 

To Balance in Union Bonk, 30th April, 1884 ... 44 4 11 

„ Subscriptions to Building Fund ... ... 24 14 . 

„ Parliamentary Grant on Subscriptions received, from 1st 

January to 31st December, 1884, £24 I4s 12 7 

,, Composition for Life Membership ... ... 52 10 

,, Parliamentry Grant on same 26 5 

Transferred from General Account ... 78 15 

„ Rent of Rooms from Sundry Societies 59 18 6 



£219 19 5 



EXFEKDITUBE. £ S. d. 

By Amount paid Savings* Bank of New South Wales in reduction 

of Mortgage 200 

„ Baknce in Union Bank 30th April, 1885 19 19 5 

£219 19 5 



H. G. A. WRIGHT, Honorary Treasurer. 
Audited— W. H. WEBB, Assistant Secretary. . 

P. N. Trebeck. 
W. G. Murray. 
Sydney, 1st May, 1885. 

STATEMENT OF ASSETS AND LIABLLTTIES ON THE 30th 
APRIL, 1885. 

Assets. £ s. d. 

To Balance in Union Bank to credit of General Account ... 17 2 1 

,, Subscriptions due 98 14 O 

„ Rent of Hall, Senate of the University — ^five months due 

30th April, 1886 16 13 4 

„ Books and furniture valued at 3,500 

,, Premises in Elizabeth-street — cost of purchase 3,525 

„ Balance in Union Bank to credit of Building Fund ... 19 19 5 



£7,177 8 10 
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LlABIUnKS. £ 8. d. 

By Savings* Bank of New Soath Wales— Loan on Mortgage... 900 
,, Alexr. Dean — Painting south walls of premises, &c. ... 26 17 
„ Balance of assets over liabilities 6,250 11 10 

£7,177 8 10 

H. G. A. WRIGHT, Honorary Treasurer. 
Audited— W. H. WEBB, Assistant Secretary. 

P. N. Trkbeck. 
W. G. Murray. 
Sydney, 1st May, 1885. 

CLARKE MEMORIAL FUND ACCOUNT. 

1884. £ 8. d. 

March 29— To Amount at fixed deposit in Oriental Bank 

Corporation 240 8 II 

„ Interest on £240 88. lid. from 29th March to 
3rd May, 1884, being from date of deposit 
to date of suspension, thirty-five days at 6 
percent 17 7 

£241 16 6 



H. G. A. WRIGHT, Honorary Treasurer. 
Audited— W. H. WEBB, Assistant Secretary. 

P. N. Trebeck. 
W. G. Murray. 
Sydney, 1st May, 1885. 

The statement was adopted. 

Mr. F. J. Thomas and the Rev. W. Wyatt Gill were elected 
Scrutineers for the election of officers and members of Council. 

A ballot was then taken, and the following gentlemen were duly 
elected officers and members of CouncU for the current year : — 

HONORARY PRESIDENT: 

HIS EXCELLENCY THE RIGHT HON. LORD AUGUSTUS LOFTUS, 
G.C.B., &c., &c., &C. 

PRESIDENT: 

PROFESSOR LIVERSIDGE, F.RS., F.C.S., F.G.S., &c. 

VICE-PRESIDENTS: 

Hon. Professor SMITH, C.M.G., M.D., M.L.C., &c. 
H. G. A. WRIGHT, M.R.C.S.E. 

HON TREASURER: 

ROBERT HUNT, F.G.S., &a 

HON SECRETARIES: 
Dr. LEIBIUS, M.A., F.C.S. 
W. CAMAC WILKINSON, M.D., M.R.C.P., Lond., M.RC.S.E. 

MEMBERS OF COUNCIL: 



CHARLES MOORE, F.L.S. 

H. C. RUSSELL, B.A., F.R.A.S. 

P. R. PEDLEY. 



Dr. C. K. MACKELLAR. 
CHR. ROLLESTON, C.M.G. 
C. S. WILKINSON, F.G.S. 
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The following gentlemen were duly elected ordinary members of 
the Society : — 

Chadwick Robert, Woollahra. 

Morgan, Cosby Wm., M.D., Newcastle, 

Park, Archibald John, Hay. 
, Vernon, Walter K, M.S.A., St. Leonards. 

The certificates of three new candidates were read for the second 
time, and of four for the first time. 

The names of the Oomnuttee men of the different Sections of 
the Society were announced, viz. : — 

Microscopical Seciion. — Chairman : P. R. Pedley. Secretary : 
F. B. Kyngdon. Committee : Dr. Morris, H. G. A. 
Wright, M.R.C.S.E., G. D. Hirst^ and R Eraser. 

Medical Section, — Chairman : Dr. Mackellar. Secretaries : 
Thomas Evans, M.RC.S.E., Dr. Hurst. Committee: 
Dr. Oram, Dr. F. N. Manning, Dr. MacLaurin, Dr. 
Chambers, Professor Anderson Stuart, M.D., and Dr. 
Knaggs. 

Four hundred and sixty-one donations of books, periodicals, d^c, 
were laid upon the table. 

Mr. H. G. H Wright, M.RC.S.E., presented to the Society a 
valuable binocular microscope, by Ross of London, and Mr. H. 
Sharp, of Adelong, three accessories for the Society's microscope. 

The donations were duly acknowledged.' 

The following letters were read, from Sir George Biddell Airy, 
K.C.B., F.R.S., and Professor John Tyndall, D.C.L., F.R.S., 
acknowledging their election as honorary members of the Society ; 
from Sir Joseph Dal ton Hooker, K.C.S.L, F.R.S., acknowledging 
the award of the Clarke Memorial Medal for 1885 ; and from the 
President of the Comitd International Permanent Ornithologique, 
Vienna : — 

The White House, Greenwich, London, S.E., 
Sir, 16 February, 1885. 

I am honored and Gratified by receipt of your letter of December 5, 
(which reached me three aays past), acquamting me that the Council of the 
Royal Society of New South Wales had elected me as an honorary member 
of that Society. 

I accept with much pleasure this mark of the friendly estimation by the 
Society of the scientific efforts wliich my position has enabled me to make. 
I have valued much the slight personal acauaintance which I have been 
able to form with members of the Society, and feel that it is now intensified 
and extended. I am, Sir, yours faithfully, 

Archd. Liversidge, Esq., G. B. AIRY. 

Secretary ofthe Royal Society of New South Wales. 

Royal Institution of Great Britain, 
My dear Sir, 3 February, 1885. 

Might I beg of you to convey to the Council of the Royal Society 
of New South Wiues my best acknowledgments and thanks for the distinc- 
tion which they have been pleased to confer upon me. 
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As a proof that friendly feeling exists towards me at the other side of the 
world, I very highly prize this mark of recognition. 

Woald you also be pleased yoorself to accept my thanks for the friendly 
manner in which you have communicated to me the intelligence of my 
election. Yours very faithfully, 

JOHN TVNDALL. 

A. Liversidge, Esq., F.B.S. • 

Boyal Gardens, Kew, 

My dear Mr. Liversidge, February 2nd, I8S5. 

I have the pleasure of acknowledging the receipt of your letter of 
December 13, together with the "CUrke Memorial Medal," which the 
Royal Society of New South Wales has done me the rare honor of awardiiig 
to me. 

This token of the Society's too flattering appreciation of my labonrs has 
ffiven me no less surprise than gratification, coming as it does from a Ck>lony 
m which I have from my boyhood taken the liveliest interest, and from a 
body of scientific men of the highest distinction. 

Nor can I dissociate this honor from the memories it will ever awaken of 
personal friends of my youth who may be said to have won their scientific 
laurels in New South Wales itself — Brown, the Cunninghams, Strzlecki, 
W. Macleay, Mitchell, M'Gillivray, Jukes, Sturt, Lhotskey, Backhouse, 
Bid will, Harvey — all explorers of your ma^ificent flora^ from the sea to the 
Blue Mountains, and beyond it — all contributed materials to those studies 
of mine which in the concrete are represented in my case by the Clarke 
Medal. 

Nor can I dissociate it from the remembrance of scientific men still living 
whom I knew in the Colony during my brief visit to it in 1841, — Sir Chas. 
Nicholson and Dr. Bennett, and who cordially welcomed me to your dty, 
as a young and unknown aspirant for scientific knowled^. 

It remains to thank you, sir, for the cordial terms m which you have 
communicated this award to me, and to hea you to express^to the President 
and Council of the Boyal Society of New South Wales my abiding sense of 
the honor and of the pleasure with which I receive it. 

Believe me, dear Mr. Liversidge, very truly yours, 

JOS. D. HOOKER. 
A. Liversidge, Esq., F.R.S. 

Honored Sir, No, 12& 

The first International Ornithological Congress, at Vienna, haa 
resolved upon creating an International Permanent Ornithological Com- 
mittee, whose task it is to establish a net of ornithological observation 
stations, embracing the whole inhabited world. Extremely difiicnlt as 
this task appears to be, we, however, think to realize a happy solution, 
encouraged by the exceedingly kind favours bestowed on us by most of th« 
Governments, and rel^ring upon the mighty protection of science at heart, 
will energetically assist the Committee m their assiduous exsrtiomi of 
completing this great work worthy of the woriiing together of all mankind. 

We therefore confidently think to do no false step by applying to j^n 
with the kind request to look for men in your circles who have the mmd 
and intellisenee of undertaking this meritorious task, by regulariy observing 
all the biros of their sarroundmg countries, referring to their oeenirenoe^ 
trains, hatchings, and ways of life, and sending those obeervatiGiui 
annually (every first quarter of the calendar year) to the Secretary of the 
Committee. 

Vienna, the 31st October, 1884. 

The Prendoat, Dr. R. BLASIUS. 
The Secretary, Gustatub yov Hatxk, Ph. D. 

TothePresidentof the Royal Society of New Sootii Wales in Sydney,. 
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Mr. H. C. BussELL, B.A., President, tlien read his address. 

Remarks were made by Messrs. C. Bolleston, O.M.G.; J. Hemy, 
Mr. Justice Windeyer, W. G. Murray, C. S. Wilkinson, and 
Professor Liversidge. 

A vote of thanks was passed to the retiring President, and 
Professor Liversidge, F.KS., &c, was installed as President for 
the ensuing year. 

About fifty members were present. 

WEDNESDAY, 3 JUNE, 1886. 
Professor Liversidge, F.RS., President, in the Chair. 

The minutes of the last meeting were read and confirmed. 
The following gentlemen were duly elected ordinary members 
of the Society : — 

Dalton, James Neale, Sydney. 

Newbery, William, MA. (Cantab), Sydney. 

Rolleston, John C, C.B., Sydney. 

The certificates of four new candidates were read for the second 
time, and of three for the first tima 

One hundred and seventy-two donations were laid upon the 
table. 

Mr. G. H. Knibbs read a paper on " A System of accurate 
Measurement by means of long steel Ribands." 

Mr. Lawrence Hargravs read a paper "Notes on Flying- 
machines.'' Sixteen models were exhibited. 

About forty members were present 

WEDN'ESDAT, 1 JULY, 1885. 
Professor Liversidge, F.R.S., President, in the Chair. 

The minutes of the last meeting were read and confirmed. 
The following gentlemen were duly elected ordinary members of 
the Society : — 

Dean, Henry, C.E., Gladesville. 
Lendenfeld, Dr. R von. North Shore. 
Marks, James Surfleet, Sydney. 
Munro, Andrew Watson, M.B., CM., Sydney. 

The certificates of three new candidates were read for the second 
time, and of four for the first time. 

Seventy-five donations were laid upon the table. 

Mr. H. C. Russell, B.A., F.R.A.S., &c., read a paper on 
*^ Local variations and vibrations of the earth's sur&ce." 

Some remarks were made by the Chairman. 

About thirty members were present. 
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WEDNESDAY, 6 AUGUST, 1885. 
Professor Ltversidge, F.R.S., President, in the Chair. 

The minutes of the last meeting were read and confirmed. 

The following gentlemen were duly elected ordinary members of 
the Society : — 

Goggs, Robert G., M.A. (Cantab), Sydney. 
Griffin, Gilderoy Wells (U.S. Consul), Sydney. 
Leverrier, Frank, B.A., B.Sc, Waverley. 

The certificates of four new candidates were read for the second 
times, and of seven for the first time. 

One hundred and two donations of volumes and pamphlets^ and 
nine charts were laid upon the table. 

The Rev. Petek MacPherson, M. A., read a paper on " Some 
causes of the decay of the Australian Forests." 

A discussion followed in which the following gentlemen took 
part, viz. : — Messrs. C. RoUeston, A. Dean, G. Milner Stephen, 
P. R. Pedley, H. C. Russell, and the President. 

Mr. Russell exhibited some photographs of a tree standing a 
little way off the Lane Cove Road, which measures about 
25 feet in circumference, at a height of some 30 feet from the 
ground. He thought such a rare relic of a past era in the forest 
growths of Australia should not be lost, and moved that the 
Government be asked to reserve the portion of ground upon which 
it stands. 

Twenty-two members were present 

WEDNESDAY, 2 SEPTEMBER, 1885. 
Professor Liversidoe, F.RS., President, in the Chair. 

The minutes of the last meeting were read and confirmed. 
The following gentlemen were duly elected ordinary members 
of the Society : — 

Chisholm, William, M.D. (Lond.), Sydney. 
Eisner, F. W., F.R.C.S.I., Sydney. 
Ross, Elsey Fairfax, M.D. (Brux.), Sydney. 
Roth, Renter Emerich, M.R.C.S.E., Sydney. 
The certificates of seven new candidates were read for the second 
time, and of three for the first time. 

One hundred and twenty-one donations were laid upon the 
table. 

Mr. J. P. JosEPHSON, A.M.I.C.E., read a paper — " History of 
Floods in the Hawkesbury River." 

A number of chromogenic and pathogenic micro-or^ijanisms were 
exhibited by W. C. Wilkinson, M.D., M.R.C.P., Load., among 
which were the following, viz.: — Micrococcus producing intense 
red colour; Prodigiosus ; Zeiss ft, homogenous oil immersion, objec- 
tive, Dr. Wilkinson's microscope j Micrococcus grown on potato, 
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causing blue discolouration in milk; Chromogenic micrococcus j 
Micrococcus tetragonus ; Zeiss j^ homegenous oil immersion, objec- 
tive, Dr. Wilkinson's microscope ; Micrococcus Indicus, grown on 
potato; Chromogenic micrococcus, Society's microscope; Bacillus 
of cholera, " Koch **; Zeiss j^ water immersion, objective ; Bacillus 
of cholera of domestic hen; Siebert's )\ in. homogenous oil immer- 
sion, objective, Mr. Pedley's microscope. 

Dr. J. AsHBURTOK Thompson exhibited an advanced copy of a 
work containing photographs and description of a case of variola 
discreta at the Quarantine Station. 

Mr. Henry Sharp, of Adelong, exhibited the following micro- 
scopical slides (mounted by himself without pressure) : — 30 slides, 
consisting of stained sections of leaves and stems, parasitic insects, 
and portions of insects mounted without pressure ; slide mounted 
in biniodide of mercury and glycerine ; lobes of proboscis of blow- 
fly, Swift's 1-in. objective, Mr. Hirst's microscope ; leaf of scented 
verbena, top side stained, showing oil gland, Powell k Lealand's 
i-in. objective, angle, SG**, Dr. Wright's microscope, presented to 
Boyal Society. 

About twenty-five Members were present 

WEDNESDAY, 7 OCTOBER, 1885. 
Professor Liversidoe, F.R.S., President, in the Chair. 

The minutes of the last meeting were read and confirmed. 
The following gentlemen were duly elected ordinary members 
of the Society : — 

Allworth, Joseph Witter, Maitland. 
Baass, James Ranson, Sydney. 
Miller, Wm. Valentine, Petersham. 

Trickett, Hon. Wm. Joseph, MP., Minister of Public In- 
struction, Sydney. 
Watson, P. Fletcher, Sydney. 
The certificates of three new candidates were read for the 
second time, and of one for the first time. 

The Chairman drew the attention of the members to tlie fol- 
lowing notice (which was posted in the Hall) : — Books urgently 
wanted : — ^Transactions of the Royal Society of New South Wales, 
1867 to 1876 ; Journal of the Royal Society of New South Wales, 
1876. Members who are willing to contribute any of these 
volumes, or can give information as to where they can be pur- 
chased, are requested to communicate with the Hon. Secretaries." 

Seventy-five donations of volumes and pamphlets and one map 
were laid upon the table. 

A letter was read from H. J. McCooey, dated Warren, 
6th September, 1885, in which he claimed to be the first di&> 
ooverer of echidna eggs in New South Wales. 
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^[r. Charles Moore read a imper " On the Ringal of the 
North-western Himalaya," by Dr. Brandis (oommunicated by 
Baron Ferdinand von Mueller, K.G.M.G.) Specimens of the 
varioufl bamboos now in thi«f country were kindly exhibited hy 
Mr. Moore (Director of the Botanic Gardens). 

Professor Liversidge exhibited portion of a brick made of fire- 
clay from a locality of the Waikato River, New Zealand, and 
explained that the green discolouration was due to the presence of 
vanadium salts. 

Mr. J. GoFF exhibited a collection of Danish flint weapons 
and implements as follows : — 
No. 1. Large axe, i raa Filstand. Found in a Kjsempehoi paa, 

Kmstrap mark, Norre Jylland. 
No. 2. Medium-sized axe, i raa Filstand. Found in a Torremore 

near Silkeborg, Central Jutland. 
No. 3. Small-sized axe, broken. Found in Kjokkenmding, near 

Grenaa, East Coast of Jutland. 
No. 4. Large axe, i Slibet Filstand. Found near Koeskilde 

Fjord, Norre Sjaelland, in a GravhoL 
No. '5. Medium-sized axe — ^slibet. Found when excavating for a 

railway between Randers and Hobro, Jutland, in an old 

Kjsempehoi. A large number of beautiful specimens were 

discovered at the same time, but only Nos. 5 and 6 were 

secured. 
No. 6. Smaller-sized axe. (See No. 5.) 

No. 7. Large spear-head \ Found near "Stone Restrnp,'' 

No. 8. Medium spear-head > Lumfjorden, North 

No. 9. Javelin-head, or arrow-head ) Jutland. 

No. 10. Saw. Found in a Gravhoi near the Gudenaa, Tvillum- 

gaard — Gravhoi. 
No. 11. Mr. Goff remarked it was one of the most beautiful 

specimens of a flint knife or dagger (Dolk) he had ever 

seen, not even excepting the Old Nordish Museum in 

Copenhagen. Found while excavating the Odensee Bogensee 

Bane paa, Fyen. 
No. 12. Perforated net-sinker (or slung shot) Found in a mose 

(probably formerly a small lake) between Yiborg and Silke- 
borg, central part of Jutland. 
No. 13. Large stone hammer; a beautiful specimen. Found in 

a Gravhoi paa, Heden, near Hjeming, centre of Jutland. 
No. H. A smaller stone hammer (Strids hammer). From Mar- 

riager Fjord, near Hadsund. 
No. 1 5. An urn ; a beautiful specimen. Found in a Gravhoi 

paa, Ulstrup (Grev. Ahbfeldt's property). When found it 

contained calcined remains of bones. 
JN o. 1 d Broken I'^^^n^^r Found in close neighbourhood of No. 15. 
Ine s})ecimens were: ound between the years 186S and 1879. 
About twenty members were present 
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WEDNESDAY, 4 NOVEMBER, 1885. 

Professor Liveksidge, F.RS., President, in the Choir. 

The minutes of the last meeting were read and confirmed. 

The President then referred to the great loss which the Society 
had sustained by the death of its late senior Vice-President, the 
Hon. Professor Smith, M.D., C.M.G., M.L.a He said :— " I feel 
that it would not be right for us to proceed to the business of 
this meeting without reference to the very great loss which the 
Society has sustained by the death of our senior Vice-President, 
the Hon. Professor Smith, O.M.G., M.L.G. (Hear, hear.) The 
notice of any losses which the Society may have sustained is 
usually postponed until the annual meeting; but in this instance 
we cannot wait untU then before expressing our grief for the loss 
we have sustained, our appreciation of his life and labours, and 
our sympathy with Mrs. Smith in her great bereavement. (Hear, 
hear.) Dr. Smith was one of the oldest remaining members of 
this Society. He first joined it in 1852, then known as the 
Australian Philosophical Society. When the Australian Philo- 
sophical Society was remodelled and merged into the Philosophical 
Society of New South Wales, in 1856, Dr. Smith, who had taken 
an active part in bringing about the change, was elected one of 
the Hon. Secretarie& He retained this position until 1860, and 
the earlier records in the minute-books, which we still possess, 
are in his handwriting, and for nine out of the eleven years that 
the Society was known as the Philosophical Society he was a 
member of its Council, the break being occasioned by his 
absence from the Colony during part of the tim& He was 
also retained as a member of the new Council when the Sodety's 
constitution and name were further altered in 1867 to that 
which it now bears. From that date to the present time 
he has held office as Vice-president for ten years, and as 
President for the years 1880 and 1883. Previously to 1879 the 
Governor was ex officio President, so that in many of his years of 
office as Vice-president he (Professor Smith) was in reality per- 
forming the duties of President. (Hear, hear.) In other ways 
the Society is extremely indebted to its late Vice-president for many 
services. He was very regular in attendance at the Council, as 
well as at the general meetings, and took great interest in the 
Society's work and welfare. During his membership he contributed 
twelve papers and presidential addresses. On this occasion I do 
not intend to draw special attention to lus great and varied labours 
in other directions. For many years be was practically the 
Minister for Education, but without pay ; and I am afraid, as js 
too often the case, people little know how much they are indebted 
to our late friend. (Hear, hear.) Quiet, unobtrusive, conscien- 
tious and faithful workers such as he often fail to meet with a 
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just recognition of their labours. Only those who have worked 
with or have been closely associated with our late Yioe-president, 
either in Council, the University, or elsewhere, can fully appre- 
ciate and testify to his great honesty of purpose, great judgment, 
even disposition, tolerance, and uniform courtesy. (Applause.) 

Mr. Christopher Rolleston, C.M.G., moved the following 
resolution : — " The members of the Royal Society desire to place 
on record their sense of the loss the society has sustained in 
the death of Professor Smith, for many years a most valuable 
member of the Council, and one of the most active workers of the 
Society. And, at the same time, they desire to convey to his 
widow the expression of their deep sympathy with her in the 
irreparable loss she has sustained.'' He said that for some thirty 
years he had been associated with the late Professor Smith on the 
Council of that Society, and therefore he could testify to the great 
interest he always took in doing the active work of the Society, 
and of the intelligent abilities he brought to bear on the subjects 
brought before the members of that Society. He was sure every 
one of them must deeply regret that they would not again see 
Professor Smith amongst them. He felt confident that they would 
veiy cordially concur in that resolution. (Hear, hear.) 

Mr. H. D. Russell, B.A., said he felt that it was fitting that 
ho should rise to second the resolution which had now been put 
before them. It was now just about thirty years since it was his 
good fortune to become a student of the Sydney University under 
their lamented Vice-president. Professor Smith was the first man 
from whom he received that sympathy and encouragement which 
helped in no small degree to mould his subsequent career, and he 
had always felt, and he trusted he should feel to the end, a deep 
sense of obligation to him for that early sympathy — a sympathy in 
all his work, which had been all through one of the most pleasant 
experiences in a busy life. After what had been so well said by 
their President and Mr. Rolleston, he would not detain them with 
any remarks expressing his own estimate of the deep obligation 
the Society had always been under for that earnest sympathy, kind 
encouragement to workers, and continuous effort to forwaiti their 
interests, which had always marked Professor Smith's intercourse 
with them, but he must express his entire concurrence in the 
resolution now before them, and he was sure he was only express- 
ing the feeling of every member of the Society in expressing heart- 
felt sympathy with his widow in her great bereavement. 

The resolution was submitted and carried unanimously 

The following gentlemen were duly elected ordinary members of 
the Society : — 

Ellis, Henry A., M.B., Woollahra. 

Maher, W. Odillo, M.D. (Queen's University, Ireland) Sydney. 

Thompson, John Ashburton, M.D. (Brux.), Sydney. 
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The certificate of one new candidate was read for the second 
time, and of three for the first time. 

Seventy-three donations were laid upon the table. 
Dr. W. Morris read a paper — "Notes on experiments in 
mounting the Amphipleura peUucida in media having a higher 
refractive index than Canada balsam." 

The following slides were exhibited to illustrate the paper, 
viz: — 

Amphipleura peUucida mounted in tellurium with Tolles ^ ob- 
jective on Dr. Morris's microscope. 
New media Amphipleura peUucida mounted in chloride of tin 
with Tolles' lo immersion objective. Powell and Lealands- 
patent oil-condenser exhibited by Mr. Pedley. 
Amphipleura peUucida mounted in phosphorus, with Powell 
and Lealands new, wide-angled 1^ immersion (water) objec- 
tive on stand, by Swift, with Powell and Lealand's patent 
immersion condenser, exhibited by Dr. Morris. 
Amphipleura peUucida, mounted by Dr. Chase, with Spencer's 
j^ oil immersion objective, and Powell and Lealand's condenser, 
exhibited by Dr. Wright 
Amphipleura peUucida in balsam, with ^th water immersion 
objective, by Siebert. Wide-angled achromatic condenser (dry) 
exhibited by Mr. Hirst 
Spermatozoa in diabetic urine, stained with new dye. Exhibited 
by Dr. Morris with ii water immersion objective, and Powell 
and Lealand's patent immersion condenser. 
Mr. G. D. Hirst referred to the great value of Dr. Morris's 
paper, to the time and trouble it must have taken to prepare, and 
regretted that more interest was not taken in the Microscopical 
Section, as shown by the very small attendance at the Monthly 
Meetings. 

Mr. S. Herbert Cox, F.C.S., F.G.S., read a paper — "Notes on 
the characters of the Adelong reefs." 

The Chairman pointed out the importance and need of placing 
on record, at the time, important facts such as had been noted by 
Mr. Cox. 

The Kev. Peter MacPherson, M.A., read a paper — "Stone 
Implements of the Aborigines of Australia and some other coun- 
tries," and illustrated the same by a large collection of stone axes, 
hatchets, <fcc., which were arranged on the table. 

The Hon. Dr. J. M. Creed, M.L.C., exhibited a mill, or pestle 
and mortar, used by the aboi*iginals on the Murray River to grind 
various indigenous seeds for food purposes. The tribe whose 
members used it was now extinct, and it was found in an old camp 
about 40 miles from Corowa, on the Billabong Creek. He had 
received information, and had been promised specimens of mills 
consisting of two flat stones, which were now in use by the natives 
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of Central Australia. He presented to the Society the stone 
pestle and mortar, and expressed a hope that the Society might aee 
its way to establish a representative mnseum of Australian 
aboriginal implements. 

Mr. H. C. Russell exhibited and explained an improved form 
of tide-gauge, which he had designed to save expense in the 
construction of these instruments, and thus to extend their use. 

The Chairman invited the attention of members to an exhibit 
4}f some Echidna eggs, which had been forwarded from Coonamble 
by Mr. H. J. M'Cooey. 

About forty members were present. 

WEDNESDAY, 2 DECEMBER, 1886. 
Professor Livebsidge, F.RS., President, in the Chair. 

The minutes of the last meeting were read and confirmed. 

The following gentleman was duly elected an ordinary member 
of the Society : — 

Jackson, Rev. H. L., M.A (Cantab), Sydney. 

The certificates of three new candidates were read for the second 
time, and of two for the first time. 

It WMs resolved that Messrs. W. C. W. Bartels and P. N. 
Trebeck be appointed Auditors for the current year. 

One hundred and eighty-six donations of volumes and pamphletSi 
and six charts were laid upon the table. 

A letter was read from the widow of the late Hon. Professor 
Smith, C.M.G., M.L.C., referring to the resolution which had been 
passed at the last General Monthly Meeting : — 

The following letter was read from the Hon. the Colonial 
Secretary : — 

Colonial Secretarv's Office, 
Sir, Sydney, 6 November, 1865. 

Referring to yonr letter of the 28th of August last, transmitting a 
resolution of the Royal Society sugsestine the reservation of a certain 
piece of land at North Shore, upon which there is standing a tree of more 
than usual interest, I am directed to state, for the information of th« 
Royal Society, that the Colonial Secretary regrets the Government do not 
see their way to entertain the sugeestion. 

1 have &c., 

CRITCHETT WALKER, 
Principal Under Secretary. 
W. C. Wilkinson, Esq., M.P., 

Honorary Secretairy to the Royal Society. 

Mr. Lawrence HARaRAVE read a paper " On a form of Flying- 
machine," which was illustrated by a large model of the machine 
and various diagrams. 

Mr. H. C. Russell exhibited a new form of anemometer which 
he had designed. This machine would cost about £12, and would 
serve the same purpose as instruments in use which cost about 
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£50. This great cost has so f&v limited the use of these instni- 
ments to the chief observatory in each of the Australian Colonies. 
The instrument exhibited costs so little that it will be possible to 
place them in various parts of the Colony — a most important 
consideration from a meteorological point of view. The speaker 
then referred to the hail-storm we had last Monday afternoon. At 
the Observatory the hailstones were as large as small peas, and 
he thought that the number of hailstones that fell would average 
about fifteen to the square foot. Mr. Russell then read several 
letters from different gentlemen, giving accounts of the storm. 
Mr. Fletcher Watson forwarded a letter, together with sketches of 
several pellets of ice, in weight from 2 to 9 ounces. At Hunter's 
Hill also the hail-storm had been very severe, and ice was 
actually seen floating on the water, and in one instance ice 
was piled up beside a house to the height of 4 feet. All 
the gardens in these places were literally destroyed. These 
storms are of very great interest, and it is desirable to 
collect all available information about them. He had re- 
ceived several letters, parts of which he would read ; another 
point was that these storms generally came in the year which 
is the termination of a drought period, at least tlmt is what 
the observations seem to indicate. Mr. Wilkinson then asked 
Mr. Russell if he thought there was any foundation for the re- 
ports as to the dryness of the Darling, which he believed was 
worse than it was forty years ago. Mr. Russell in answering 
said he expected the question of the Darling would arise, so he 
had brought a few papers with him on the subject The speaker's 
own impression was that the Darling would still be much worse 
before any flood could possibly fill the holes j for if a flood was 
to come, it would take seven or eight weeks to fill up the holes 
and find its way to Wilcannia. 

The following extracts from letters were then read : — 

Mr. Basil Dickinson says, under date 18th November: — 
"I first visited the Darling in 1839, and took up a station 
called Yambecoona, 20 miles below Brewarrina, then called 
the Fisheries. This was the lowest station on the river for 
many years after that. When we got there the country was 
suffering from a long drought, and it was with difficulty we 
could get water for the cattle on the road from Liverpool Plains 
to the Darling. That river was then a chain of water-holes from 
Walgett to Tambecoona, and it did not run until 1841. In 1846, 
again, the river got very low, and could easily be crossed on 
horseback in many placea Again, in 1849, 1850, and 1851 we 
had a terrible drought on the Darling j no grass, no salt-bush, and 
the river so low that the cattle used to get bogged in it In 1852 
there waa abundance of rain on. the Darling, and the river eon- 
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tinued running a good stream up to 1855, when I left that 
district By that time many other stations had been taken up 
below ours." 

Mr. E. M. M^Kinlay, under date November 19, says: — "On 
Black Thursday, February 6, 1851, I left Melbourne on a 
journey to the Darling, and travelled nearly as far up as Wil- 
cannia. After forming the station we had to camp with our 
horses in the bed of the river, as there was not a bite of grass to 
be had away from it The bed of the river was then, and had 
been for months, quity dry, with the exception of small water- 
holes at considerable distances from each other, and around these 
grew a little green herbage, which kept life in our poor horses. 
At this time the squatters had not been long in occupation, but, 
to my surprise, they did not seem uneasy about the condition of 
the country. At a station about 150 miles from Wentworth, on 
the south<east bank of the river, I saw a spring of cool, clear 
water running out of a small hollow sapling that had been 
inserted into the bank." 

Mr. D. F. Mackay, under date November 21, says: — "In 
June, 1865, I travelled down the Darling from Brewarrina to 
within 50 miles of the junction of the Darling and the Murray. 
The country was a perfect desert, and we had to feed the cattle in 
the bed of the river, for there was not a vestige of grass on the 
plains. The bed of the river was dry for miles in many places — 
simply a chain of waterholes, some of which were quite salt, 
especially near Bourka" 

Mr. J. S. M'Intosh, under date December 12, says: — "The 
Darling was low at Wentworth in 1861, but got very low in 
1862, and the two steamers " Lady Daly" and "Settler," in trying 
to get up the river in October, stuck 30 miles above Went- 
worth, and had to discharge their cargoes ; and from that time 
till February, 1863, the river kept getting lower, until it be- 
came perfectly dry, and was a chain of water-holes from Bourke 
to near Wentworth. In March, 1863, a flood came down, 
caused by rains in Queensland, and from that time to July, 
1864, the river was nearly always a "banker." Our last rain 
that year was in April, and from that until January, 1866, there 
was not more than half an inch of rainfall on any part of the 
Darling from Bourke to Wentworth. The river fell rapidly after 
July, 1864, and all the winter of 1865 was extremely low, and all 
the creeks were dry. The cold was very severe — white frosts all 
the winter — and the fish in the river died, killed, it was supposed, 
by the cold. In November, 1865, the river was so low at 
Dunlop, 80 miles below Bourke, that I could jump over it 
And at Gundabooka the water was so salt, from the saline 
springs in the banks of the river, that you could not 
drink it In January, 1866, there was a very heavy 



PROCEEDINGS. 157 

local rain, but it did not affect the river much ; the rain ksted 
two days, and from that time we had no rain at Bourko until 
June 21, 22, and 23, when we had a very heavy fall ; but again 
it did not affect the river much, and by September it was very low, 
and kept so until February, 1867, when a flood came down from 
the Queensland rains, and on top of that came our own local rains 
and the floods in the Macquarie. After that the river fell again, 
and in 1868 was very low ; so low that a boat could not cross the 
river^bars below Bourke, and at Dunlop there was a bar showing 
through the water, and I often crossed over there, stepping from 
stone to stone, in May of that year ; we had no rain except a few 
showers, and the river got lower and lower ; all the tributaries in 
this Colony and Queensland were dry, and it is said that salt was 
collected on the bottom of one of the dried holes, in the 'Cutta- 
burra,' a tributary of the Warrego, which has not been done since ; 
and what they cadi drought now, I call overstocking. In January, 
1869, a few showers fell, and in March and April wo had fine rain 
about Bourke, a splendid winter, and the river a ^ banker.' In 
February, 1870, the great wet season began." 

Mr. J. F. Hey don, under date November 21, says : — " The 
river immediately above this town (Wilcannia) has stopped ininning 
in several places, and is lower than it has been since the middle of 
1876. As, however, a flood cannot reach here for almost two 
months if rain were to fall now in New England, it is the general 
opinion that the water will be lower in the Middle Darlihg than 
it has ever been seen, and unless heavy rains fall at its source not 
later than February, there is a prospect of the water supply being 
insufficient for the stock on the frontages. In 1876, at a point 
18 miles above this, the bed of the river was perfectly dry for a 
quarter of a mile, and in other places the water had ceased 
running. It is almost in the same state now, and must be worse 
before the flood can come." 

From the foregoing notes, it appears that the Darling was, in 
1829, salt and dry in places j 1835, too low for boats to navigate ; 
1839, a chain of water-holes, and did not run until 1841 ; 1845, 
ceased to flow at Wilcannia; 1849, 1850, 1851, quite dry in 
places; 1852 to 1855, running a good stream; 1862, perfectly dry 
in places; 1863, floods began in March, and in January, 1864, 
the highest flood on record, water 2 feet to 3 feet over the main 
street at Bourke for, some say seven weeks; 1865, a chain of 
water-holes from Walgett to Wentworth ; 1866, quite dry in 
places, although there was in the Middle Darling in January that 
year a very heavy storm of rain ; 1867, very heavy flood in 
February ; 1868, could step from stone to stone over the river in 
places; 1869, a wet period began ; 1876, it was a chain of water- 
holes; 1879, very heavy flood began in February; 1881, usual 
February flood absent, river below summer level nearly all the 
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year; 1882, very Budden flood from rain-storm in Febmary; 
1884, river very low; 1885, October 27, stopped running at 
Bonrke, and now a chain of water-holes from Walgett to 
Fooncarie. 

Those interested in the nineteen years period may find some 
interesting facts in the foregoing figures. The condition in 1862 
reappears in 1881, 1863 in 1882, 1865 in 1884. The great rain- 
storm of Wilcannia in 1866 has its counterpart in the same 
district and month in 1885, and so on ; and I am waiting to see 
whether the great flood of 1867 is to be reproduced in 1886 ; if it 
is, it will be in accordance with the result of experience, as I 
pointed out in 1876. 

The speaker said he had given a deal of time to the question 
of the droughts, theoretically considered, and had come to the 
conclusion that the droughts affected the whole earth at the same 
time. The President conveyed the thanks of the Society to Mr. 
Hussell for his interesting and valuable communicationa 

Mr. C. S. "Wilkinson, F.G.S., exhibited some specimens of red 
jasperoid rock, beautifully marked with white quartz veins, which 
is found in large quantities in the Tamworth and Nondle 
districts. 

About thirty-five members were present. 
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ADDITIONS 

TO THE 

LIBRARY OP THE ROYAL SOCIETY OF NEW SOUTH WALES. 



DONATIONS— 1886. 



(The names of the Donors are in Italics,) 

Transactions, Joubnaus, Reports, &c. 

Aberdeen : — The Aberdeen University Calendar for the academical year 
1885-86. TJie University, 

Dnn Echt Observatory Publications. Vol. m. 

The Earl of Crawford and Balcarres, 

Adelaide : — Report of the Progress and Condition of the Botanic Garden 
and €k>vemment Plantations daring 1884. 

The Oovemment BoianisL 
Meteorological Observations made at the Adelaide Observatory during 

1882. The Observatory, 
Transactions and Proceedings and Report of the Royal Society of South 

Australia. Vol. VII, 1883-84. The Society, 

Report of the Board of Governors of the Public Library, Museum, and 

Art Gallery of South Australia for 1884-85. The Board, 

The Forest Flora of South Australia, by J. E. Brown, F.L.S. Parts 

V and VL The Government PHnier, 

The Adelaide University Calendar for the Academical Year 1885. 

The University, 

Albant (N.Y.) :— 65th and 66th Reports of the New York State Library, 

1883, 1884. 

95th, 96th, and 97th Annual Reports of the Regents of the University 

of the State of New York, 1882, 1883, 1884. 
33rd, 34th, 35th, 36th, and 37th Annual Reports of the State Museum 

of Natural History, 1880-1884 (inclusive). 
Boundaries of the State of New York. Vol. II, 1884. The Trustees, 

Amsterdam : — Verslagen en Mededeelingen der Koninklijke Akademie van 
Wetenschappen, Tweede Reeks. Deel. XIX, XX, 1884. 
Naam-en Zaakregister Verslagen Aid. Natuurkunde Reeks 2. Deel. 

I-XX, 1884. 
Jaarboek van de Koninklijke Akademie van Wetenschappen, 1883. 

The Acculemy, 
Bijdrajen tot de Dierkunde Aflevering 11« Gedeelte 2«, 1884. 

„ 12« „ 3s 1885. 

8oci6U Boyale de Zoologie. 
Revue Coloniale Internationale. Tome I, Nos. 1-6, July-Dec, 1885. 
L*Aswciation Coloniale Neerlandauie d Amsterdam. 

Auckland :— Report of the Auckland Institute and Museum for 1879-^0, 
1881-S2, 1882-83, 1884-85. The Institute. 

O 
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Ballaarat : —Annual Report of the School of Mines for the years 1883 and 
1884. The School of Mines. 

Baltimore (Maryland) : — 

American Chemical Journal. Vols. VI, No. 5. 

„ VII. Nos. 2, 3, 4. 
American Journal of Mathematics. Vol. VII, No. 2. 
American Journal of Philology, Vol. V, No. 3. Whole No. 19. 

»» »» »» »f ''If ft 2, 3. „ 22 & 23. 

Historical and Political Studies (Third Series). Nos. 1, 8, 11, and 12. 
Studies from the Biological Laboratory. Vol. Ill, No. 4. 
The Development and Protection of the Oyster in Maryland, by W. K. 

Brooks, Ph.D. 1884. 
Univei-sity Circulars, VoL IV, Nos. 36 and 41. 

,, ,, »» ' » 19 4z, 4o, 44. 

The Johns Hopkins University, 

Berlin : — Sitzungsberichte der Koniglich Preussischen Akademie der Wis- 
senschaften zu Berlin. Nos. 40 to 54. 23 Oct. to 11 Dec., 1884. 
„ 1 to 39. 8 Jan. to 30 July, 1885. 

The Academy, 

Birmingham : — Report of the Council of the Birmingham and Midland 
Institute for the year 1884. The Institute. 

BiSTRiTZ (in Siebenbiirgen) : — Jahresbericht der Gewerbeschule zu Bistritz. 
Part XI. 1884r-85. The Director. 

BoLOONA :~Accadeinia delle Scienze dell' Istituto di Bologna. Memorie 
(Serie IV). Tomo V, Fascicolo 1-4, 1884. The Academy. 

Bonn :•- -Verhandlungen des Naturhistorischen Vereines der Preussischen 
Rheinlande und Westphalens in Bonn. 
Jahrgrang XLI. Folge 5, Band 1, Halfte 1 and 2. 1884. The Society. 

Boston (Mass.) : — Proceedings of the American Academy of Arts and 

Sciences. Vol. XI, New Ser. ; XIX, Whole Ser. Parts 1 and 2. 

May, 1883, to May, 1884. The Academy. 

Memoirs of the Boston Society of Natural History. Vol. Ill, Nos. 8, 

9 and 10. Jan. to May, 1884. 
Proceedings of the Boston Society of Natural History. Vol. XXII, 

Parts 2 and 3. Nov., 1882 to Oct., 1883. The Society, 

Bremen : — Abhandlungen herausseseben vom Naturwissenschaftlichen 
Verein zu Bremen. Band v II, Heft 2. The Society. 

Brlsbans : — Acclimatisation Society of Queensland — 

Report of the Council for the year 1884. The Society, 

Bristol : — Proceedings of the Bristol Naturalists' Society — 
(New Series.) Vol. Ill, Part 3. 1881-2. 
„ IV, „ 1. 1882-3. 
„ „ IV, „ 3. 1884-n5. The Society. 

Brussem :— 

L' Academic Royale des Sciences, des Lettres, et des Beaux-Arts de 
Belgique — 
Annuaire. 1884 et 1885. 
Bulletin. (S^rie3.) Ann6e 52. Tome VI. 18S3. 

( „ 3.) „ 53. „ VHetVni. 1884. 
Jours de Solitude. Octave Pirmez. Edition posthume. 1883. 

The Academy. 
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BRVsaEis^contimied, 

Soci^t^ Royale Malacologiqne de Belgiqne — 

AnnaleB. Tome XV. (Second S6rie), Tome V, Fasc. 1. 1880. 

„xvin. ( „ ), „ m. 1883. 

.. XIX. ( „ ). „ IV. 1884. 

Procfes Verbal Stance. Tome XL (5 Aug., 1883), to Tome XII 
(6 Dec, 1884). 

„ „ XIV. (3 Jan. to 5 July, 1885). 

The Society. 
Caen:— 

Acad^mie Nationale des Sciences, Arts et Bellea-Lettres de Caen — 
M^moires. 1883. 
Tables dans les M^moires. 1754 to 1883 incl. The Academy, 

Calcutta : — Asiatic Society of Bengal — 

Centenaiy Review of the Asiatic Society of Bengal, from 1784-1883. 
Journal, Vol. LlIIi Part I. Special No. (substitute for Nos. 3 and 4), 
1884. 
,, „ ,, ,, II. 1884. 

„ LIV. „ I. Nos. 1 and 2. 1885. 
„ „ „ „ II. ,, 1 and 2. ,, 

Proceedings, Noa. 10 and 11, November and December, 1884. 
,, ,, 1 to 8, January to August, 1884. 

The Society. 
Geological Survey of India. 

MemoiP)^ Vol. XXI. Parts 3 and 4. 
Kecords, „ XVIII. Parts 1, 2, 3, 4. 1885. 
Memoirs of the Geological Survey of India. (Palseontologia Indica) : — 
Series II. Vol. I. Parts 5, 6. 
„ IV. II I» fi 4, 5. 
„ XIV. „ I. „ 3. Fasc. 4, 5. 6. 

The Super ifUertderU of the Geological Survey of India. 

Cambridge : — Proceedings of the Cambridge Pliilosophical Society — 
Vol. V. Parts 1, 2, 3, 4. 
Transactions of the Cambridge Philosophical Society — 

VoL XIV. Part 1. 1885. The Society. 

Cambridge University Library— Twenty-first Annual Report. 1885. 

The Library. 
Cambridge (Mass., U.S.A.) : — 

Museum of Qpmpar&tiye Zoology at Harvard College — 
Annual Report of the Curator. 1884-85. 
Bulletin. Vol. XL Parts 3 and 11. 
„ XIL „ land 2. 
„ „ VIL Nos. 2 to 11 inclusive (Geological Series. 

Vol. 1). 
Memoirs. »> X. t» 3. 

„ XL Parti. 
„ XIL 
... ... XIIL 

Die Spongien des Meerbusen von Mexico von Oscar Schmidt. 

Heft 1 and 2 complete. 1879-80. The Museum. 

Cambridge Entomological Club — 

** Psyche." Vol. IV, Noe. 12d^34. October 1884 to June 1885. 

The Club. 
Cape Town : — 

Transactions of the South African Philosophical Society— 

Vol. IIL 1881-83. TJte Society. 
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Chbistiania : — ^Memoirs of the Norwegian North Atlantic Expedition, 
1876-78. XII. Zoology— Pennatulida, by D. C. Danieiaaen and 
Johan Keren. 

XIII. „ SpongiadaB, by Dr. G. A. Hansen. 

XIV. „ Crustacea I. Parts !▲ and 1b, by 

G. 0. Sars. 

The EdUorkd CommiUee. 
Soci^te des Sciences — 

Forhandlinger i Videnskabs-Selskabet x Christiania. 1884. 

The Sockty. 
L' Association G^odesi^ne Internationale. (Commission de la Norv^). 
Geodatische Arbeiten. Heft IV. 
Vandstandsobservationer. Heft II and m. 

The ComnUs8ion, 
Cincinnati : — 

Cincinnati Society of Natural Histoxy — 

Nos. 1, 3, 4. 1880-81. 

„ 1-4. 1881. 

„ 1-4. 1882. 

„ 1-4. 1883. 

„ 1-4. 1884. 

,.2. 1886. 

Constitution and By-laws of the Cincinnati Society of Natural History. 

Final Report of the Ohio State Board of Centennial Managers. 

Catalogue of the Fossils of the Cincinnati Group, by Josh. F. James. 

A Revision of the Genus Clematis of the United States, by Josh, 

F. James. 
Photograph of Cupped Sandstone Rock from Lawrence Ca, Ohio. 

The Society, 
Copenhagen :— 

Soci^t^ Ro^ale des Antiquaires du Nord. 
M^moires (Nouvelle S^rie), 1885. 

Tillceg til Aarboger for Nordisk Oldkyndighed og Historic 
Aargang. 1882, 1883, 1884. The Society. 

COBDOBA : — 

Academia Nacional de Ciencias. 

Boletin Tomo II. Entrega 1, 3, 4. 

„ „ III. „ 1, 2, 3, 4, complete. 

TV 
II II * j' • II II 

II II '• II 11 

II II "■'•• II *• 

VIL 12 4 

II II ^ ^** II ■■■» *i *• 

Actas „ ni. „ 2. 1878. 

„ IV. „ 1. 1882. 

„ „ V. „ 1, 2. 1884. The Academy, 

Davenport (Iowa) : — 

Davenport Academy of Natural Sciences. 

Proceedings. Vol. 11, Part^. July, 1877, to December, 1878. 
Elephant Pipes in the Museum of the Academy of Natural 
Sciences, Davenport, Iowa, by C. E. Putnam, 1885. 

The Academy, 

Denver (Col.): — 

Coloiado Scientific Society — 

Proceedings. Vol. I. 1883-84. The Society. 

Dresden :— 

Zeitschrift des K. Sachsischen Statistischen Bureaus. 

JahrgangXXX. Hef 1 1 and 2. 1884. The.Bvrecm, 
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Dublin :— Royal Dublin Society — 

The Scientific Proceedings of the Royal Dublin Society— 

(NewSer.) Vol. IV. Parts 6 and 6. 1884-«5. 
The Scientific Transactions of the Royal Dublin Society — 
(Ser. n.) Vol. IIL Nos, 4, 6, 6. 1884-85. 
Edinbuboh : — 

Botanical Society of Edinbursh — 
Transactions and Proceedings. 



The Society. 



Vol. 



I. 

IV. 

V. 

X. 

xn. 

XIIL 
XIV. 
XVI. 



Parts 1, 2, 3. 
„ 1,2,3, 
„ 1,2.3. 
,, 1,2. 
., 1,2.3. 
1,2.3. 



1. 



Edinburgh Creological Society — 

Transactions. Vol. V. Part 1. 1883-84. 
Edinburgh University — 

The Edinburgh University Calendar. 1885-86. 



1841-44. 
1850-53. 
1866-68. 
1869-70. 
1874-76. 
1877-79. 
1883. 
1885. 
The Society. 



The Society. 



Royal Physical Society — ^^ 
Proceedings. Vol. Vm. 



The University. 

Part 2. Session 1884-85. 

The Society. 



Scottish Geographical Society — 

The Scottish Geographical Magazine. 

VoL 1. Nos. 1, 2, 3, 11, 12. The Society. 

Flobence : — Society Africana d'ltalia (Sezione Fiorentina) — 

BuUettino Vol. I. Fasc. 1, 2, 3, 5. 1885. The Society. 

Society Entomologica Italiana — 

Bullettino, Vol. XVI. Trimestre 3 and 4. 1884. 
., XVn. „ 1,2,3,4. 1885. 

Statuto, 1885. The Society. 

Society Italiana di Antropologia e di Etnologia — 
Archivio, Vol. XIV. Fasc. 3. 1884. 

„ „ XV. „ land 2. 1885. The Society. 

Fbankfurt. a/m. :— Senckenbergische Naturforschende Gesellschaft 

Bericht, 1884. The Society. 

Fbeibubo, I.B. : — Naturforschende Gesellschaft zu Freiburg, I.B. 



1886. 



The Society. 



The Institute. 



Berichte. Band VIU. Heft 3. 

Geneva : — Institut National Gen^vois — 
Bulletin, Tome XXVI. 1884. 

Genoa :— Museo Civico di Storia Naturale di Genova— 

Annali, Vol. XXI. Serie 2. Vol. 1. 1884. The Museum. 

Glasgow :~Geological Society of Glasgow- 
Transactions. Vol. VI. Part I. 1876-77, 1877-78. 
„ Vn. „ 11. 1882-83,1883-84. 

The Society. 
Glasgow University — 

Catalogue of 6,415 Stars for the Epoch 1879 [1860-1881] by Robt 

Grant, M.A., LL.D., F.R.S. 
The Glasgow University Calendar for the year 1885-86. 

The University. 

Gottingen : — ^Nachrichten von der K. Gesellschaft der Wissenschaftea 
und der Georg-Augusts-Universitat. Nob. 1 — 13. 1884. 

The Society, 
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GtiRLiTZ : — Naturforschenden Gesellschaft zii Gorlitz 

Abhandlimgen, Band XVIII. 1884. Tfie Socieiy. 

Haarlem :— Mus^e Teyler— 

Archives (New Series II). Vol. 11. Part 2. 1885. 

Tha Directors of the Museum. 
Soci^t^ Hollandaise des Sciences — 

Archives. Tome XIX. Liv. 4 and 5. 1884. 

„ „ XX. „ 3. 1885. The Society, 

Halifax (Nova Scotia) : — Nova Scotian Institute of Natural Science — 
Proceedings and Transactions. Vol. VI. Part 2. 1883-84. 

Th^, InstUute, 

Halle. A/S. : — ^Nova Acta Academiae Caesoreae Leopoldino-Carolinae 
Germanicae Naturae Curiosorum — 
Vol. XLV. 1884. 
„ XLVI. 1884. 
Leopoldina Heft 19. 1883. The Academy, 

Hamburg : — Geographische Gesellschaft in Hamburg — 
MiUheilungen 1882-83. Heft 2. 
1884. 
„ 1885. Heftl. The Society. 

Naturhistorische Museum zu Hamburg- 
Bench t des Direktor Professor Dr. Pagenstecher. 1884. 

The Director of the Museum, 
Vereins filr Naturwissenschaftliche Unterhaltnng zu Hamburg 

Verhandlungen. Vol. V. 1878-1882. The Society, 

Hamilton : — Hamilton Association — 

Journal and Proceedings. Vol. I. Part I. 1882-1883. 

The AsAOcicUion, 

Heidelberg : — Naturhistorisch-medicinischen Vereins zu Heidelberg — 

Verhandlungen Band N.F. 3. Heft 4. 1885. The Society. 

HoBART :— Royal Society of Tasmania — 

Monthly Notices of Papers and Proceedings for 1865, 1878, 1884, 

1885. 
Abstract of Proceedings, 26 Jan., 14 July, 7 Sept., 16 Nov., 1885. 
Catalogue of the Library. 1885. l^he Society. 

Hongkong : — Observations and Researches made at the Hongkong Observa- 
tory in the year 1884. Tlie Observatory, 

Iowa City (Iowa) :— Iowa Weather Service— 

BuUetin— Sept.-Dec.. 1881 ; Jan.-Dec., 1882 and 1883. 
Seasons in Iowa and Calendar for 1884. 
Third Biennial Report of the Central Station. 

The Director of the WeatJter Service. 

Jena : — Jenaische Zeitschrif t filr Naturwissenschaft, herausgegeben von der 
Medicinisch-Naturwissenschaftlichen Gesellschaft zu Jena. 
Band XVIII. N.F. Band XL Heft 1, 2, 3, 4. 1885. 

„ XIX. „ „ XII. „ 1. 1885. The Society. 

Konigsberg :— Scriften der Physikalisch-okonomischen Gesellschaft zu 
Konissberg. 
Jahrgang XX v. Abtheilung 1 and 2. 1884. The Society. 

Lausanne : — Bulletin de la Soci6t^ Vaudoise des Sciences NatureUes — 
Vol. XX. No. 91. 1885. 
„ XXL „ 92. 1885. Tfie Society, 
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Liege : — Soci6t6 G^Iogique de Belgique — 

Annales. Tome XL 188^-84. The Society, 

Soci^t4 Rovale des Sciences de Li^ge^ 

M^moires. (Serie2.) Tome XII. 1885. The Society. 

LiLLB : — Soci6t6 G^logiqne du Nord — 

Annales. Vol XI. 1883-84. The Society, 

London :— Anthropological Instifcute of Great Britain and Ireland. Journal — 
Vol XIV. Nob. 3, 4. 
,, XV. „ 1,2. ThelnstUuie. 

Geological Society of London — 

Quarterly Journal. Vols. XXXIV to XL (inclusive). Nos. 93-160. 
1868-1884. 
Vol. XU. Nos. 161-104. 1885. 
List of Members, 1884-85. The Society. 

Institution of Naval Architects. Transactions — 

Vol. XXVI. 1885. The InstUution, 

Linnean Society — 

Journal. Botany— Vol. XXL Nos. 136, 137, 138, 139. 
„ Zoology— „ XVm. „ 106, 107. 
„ XIX. „ 108, 109. 

Proceedings. From November, 1882, to June, 1883. 
List of Members. October, 1883. 77*6 Society. 

Meteorolo^cal Office — 

Principles of Forecasting by means of Weather Charts. By the 

Hon. Ralph Abercromby. 
Report of the Meteorological Council to the Royal Society for the 

year ending 31 Marcn, 1884. 
The Quarterly Weather Report (New Series). Parts 1, 2, 3. 1877. 

Official No. 62. 
Hourly Readings, 1882. Part 4. Official No. 54. 

,, „ 1883. Parts 1,2. Official No. 63. 

The Monthly Weather Report of the Meteorological Office- 
August to December, 1884. Official No. 62. 
January to April, 1885. Official No. 65. 
Weekly Weather Report (New Series) — 

Vol. I. Nos. 31 to 62 (inclusive) and Appendices. 
„ II. ,, 1 to 39 „ ,, ,, 

Tfte Meteorological Office. 
Mineraloffical Society. Mineralogical Magazine and Journal of the 
Miueralogical Society. Vol. VI. Nos. 28,29,30. The Society. 
Pharmaceutical Society of Great Britain. Journal and Transactions — 
Vol. XV. Parts 174-180. 
„ XVL „ 181-183. The Society. 

Physical Society of London (South Kensington Museum) . Proceedings — 
Vol. VL Parts 3, 4. 
„ VIL „ 1, 2. The Society, 

Quekett Microscopical Club. Journal (Series II)— 

Vol. II. Nos. 11, 12, 13 (Second Series). The Club. 

Royal Agricultural Society of England. Journal (Second Series) — 
Vol. XXL Parts land 2. Nos. 41, 42. 

General Index to Vols. Xl-XX (Second Series). The Society. 

Royal Asiatic Society of Great Britain and Ireland. Journal — 

Vol. XVIL Partsl, 2, 3. The Society, 

Royal Astronomical Society — 

Monthly Notices— Vol. XLV. Nos. 2 to 9 (inclusive). 
Memoirs— Vol. XLVIIL Part 2. 1884. TIu Society, 

Royal Colonial Institute — 

Proceedings. Vol. XVL 1884-85. The Institute, 
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London — continued, 

Koyal Geographical Society. Proceedings — 

Vol. VII. Nos. 1 to 12. 1885. The Sociely. 

Royal Historical Society. Transactions (Kew Series) — 
Vol. II. Part 4. 1884. 
„ III. „ 1. 1885. TheSodeiy. 

Royal Institution of Great Britain. Proceedings — 

Vol. XI. Part 1. No. 78. 1886. The InstUution. 

Royal Meteorological Society — 

Quarterly Journal. Vol. X. Nos. 51, 52. 1884. 

,, „ f, XI. tf 53, 54, 65. 1885. 

Meteorological Record. Vol. IV. Nos. 13, 14. 15, 16. 1884. 

„ V. No. 17. 1885. 
Climatological Observations and their relation to health. (Inter- 
national Inventions Exhibition, 1885.) The Society, 
Royal Microscopical Society. Journal (Series II) — 

Vol. V. Parts 1-6, 1885. The Society, 

Royal Society — 

Proceedings. Vols. XXXVI, XXXVII, XXXVIU. 
Philosophical Transactions. Vol. 175. Parts I and II. 1884. 
List of Fellows. 1 December, 1884. The Society. 

lloyal United Service Institution. Journal — 
Vol. XXVIII. No. 127. 1885. 

XXIX. Nos. 128-131. 1885. The Instiiutim, 

Zoological Society of London. Proceedings — 
Part 4. 1884. 

Parts 1, 2, 3. 1885. The Society. 

Madras : — The Madras Government — 

Telegraphic Longitude Determinations in India, 1884. 
Madras Manietical Observations, 1851 to 1855. 
Singapore Magnetical Observations, 1841 to 1845. 

per The Oovernment Astronomer. 
Marburg : — The University. One hundred and four Medical Theses, kc. 

TJie University. 
Melbourne :— Field Naturalists' Club of Victoria — 

The Victorian Naturalist Vol. I. Nos. 14-16. 

Fifth Annual Report, 1884-n5,"List of Members, ic. TJie Club. 

Government Botanist — 

Descriptive Notes on Papuan Plants. Vol. II. Parts 6 and 7. By 

Baron Ferd. von Mueller, K.C.M.G., F.R,S., &c. 
Notizen ttber die Xanthorrhoea-Arten AustnUiens. By Baron 

Ferd. von Mueller, K.C.M.G., F.R.S., &c. 
Systematic Census of Australian Plants. Second Annual Supplement 
for 1884. By Baron Ferd. von Mueller, K,C.M.G., F.K.8., &c. 

The Oovernment Botanist. 
Government Statist — 

Australasian Statistics. Report for 1884. 

Railway Statistics of Australasia, 1884. 

Statistical Register of the Colony of Victoria, 1884. Parts 1-9 

(inclusive). 
Victorian Year Book for 1884-5. The Government Statist. 

Mining Department — 

A^ual Report of the Acting Secretary for Mines and Water 

Supply during the year 18i64. 
Gold-fields of Victoria. Reports of the Mining Registrars for 
Quarters ended 30 December, 1884, 31 March, 30 June, 30 
September, and 31 December, 1886. 
Mineral Statistics of Victoria for 1884. 

The Secretary for Mines and Water Supply, 
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JAELBOTTBLStL—contintied, 
Observatory — 

Observations of the Southern Nebulae, made with the great Mel- 
bourne telescope, £rom 1869 to 1885. Part I. 
Results of Astronomical Observations made at the Melbourne 
Observatory in 1876-77-78-79-80. Vol. VI. 

The OovemmerU Astronomer, 
Public Library — 

Lithograph of Russell's Map of Early Melbourne. 

Report of the Trustees for 1884. The Trustees. 

Royal Society of Victoria — 

Transactions and Proceedings. 
Vol. Vni. PartlL 

„ IX. „ landn. 

„ XL 

„ XXI. The Sodeiy. 

Victorian Institute of Surveyors — 

Transactions and Proceedings. Vol. II. 1880-84. 



Metz : — Vereins fiir Erdkunde zu Metz — 

Jahresbericht. Band 6 and 7. 1883-84. 

MiDDLESBOBO* :— Iron and Steel Institute — 

Journal. No. 2. 1884. No. 1. 1885. 

MiyNEAPOLis : — Minnesota Academy of Natural Sciences — 
Bulletin. Vol. IL No. 4. 



The InstituU. 
The Society. 



The InstUiOe. 



The Academy. 

MoNTPELLTEB : — Acad^mie des Sciences et Lettres de Montpellier — 

M^moires de la Section des Sciences. Tome X, Fasc. 2. 1881. 

The Academy. 
Montreal : —Natural History Society of Montreal — 

The Canadian Record of Science. Vol. L Nos. 1, 2, 4. 

The Society. 
Moscow : — Soci6t4 Inu)4riale de Naturalistes — 
BuUetin. Tome LVIIL No. 1. 1883. 
„ LIX. „ 2. 1884. 
„ LX. ,, 3 and 4. 1884. 

„ LXI. „ 1 and 2. 1885. The Society. 

Imperial Society of Amateurs of Natural Sciences, — ^Anthropology and 
Ethnography of Moscow — 
Report. 



3mel. 


Parts 1 and 2. 


1866-7. 


„ xxin. 


tf 


land 2. 


1876-7. 


„ xxrv. 


ti 


1 and 2. 


1877. 


„ XXV. 


tf 


land 2. 


1876 and 1879. 


„ XXVI. 


99 


1, 2, 3. 


1877-1880. 


„ xxvra. 






1877. 


„ XXTX. 


ft 


land 2. 


1878. 


,, XXX. 


ft 


1 and 2. 


1877-1878. 


„ XXXIL 


99 


2, 3, 4. 


1880-1882. 


„ xxxra. 


ly 


1 


1879. 


„ XXXIX. 


y» 


1 


1880. 


„ XL. 


t> 




1881. 


.. XLI. 


)) 


1 


1881. 


„ XLIL 




land 2. 


1881-1882. 


„ XLHL 




1 


1883. 


„ XUV. 




land 2. 


1883-1884. • 


„ XLV. 




1, 2, 3. 


1884. The Society 
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MuLHOUSB :— Soci6t6 Industrielle de Mulhoase— 

Bulletin. Tome LIV. November and December. 1884. 

,f LV. January to December, 1885, complete. 

The Society, 

Naples : — SocieUt Africana d'ltalia — 

Bolletiino. Anno III. Faac. 6. December, 1884. 

„ IV. „ 1-4. January to August, 1885. 

The Society. 
Zoolo&nsche Station zu Neapel — 

Mittheilungen Band VI. Heft, 1, 2, 3. 1885. The Station. 

Newcastle-upon-Tyne: — North of England Institute of Mining and 
Mechanical Engineers — 

Transactions. Vol. XXXIV. Parts 1-6. 1885. 
Borings and Sinkings F to K. 1885. The Society. 

New York : — American Chemical Society — 

Journal. VoL IV. No. 1-12. 1882. 
„ V. „ 1-12. 1883. 
„ „ VI. „ 3, 4, 5, 6, 10. 1884. 

„ VII. „ 1-8. 1885. The Society. 

New York Microscopical Society — 

Journal. Vol. 1. No. 1-8. 1885. The Society. 

«* Science." Vol. V. Nos. 102-125. 

„ VI. „ 126-151. 

„ VII. „ 152, 153, 155, 157. The Editors. 
School of Mines — Columbia CoHese— 

The School of Mines Quarterly, VoL VI. No. 1-4 complete. 

„ VII. „ 1-2. 

Tfie School of Mines. 

Neuchatel : — Soci^t^ des Sciences Naturelles de Neuch&tel. 

Bulletin. Tome XIV. 1883-84. The Society. 

OsNABRUCK. — Naturwissenschaftliche Vereins zu Osnabriick— 

Jahresbericht VoL VI. 1883-84. Tfie Society. 

Oxford :— Bodleian Library. 

List of Donations in 188i. The Trustees. 

Radcliffe Library (Oxford University Museum) — 

Catalogue of Books added to the Radcliffe Library during 1884. 
Radcliffe Ooservatory — 

Results of Astronomical and Meteorological Observations. Vol. 
XU 1882, The Trustees. 

Paris : — Ecole PoWtecbnique. 

Journal, dahier 53. 1883. Tlie School. 

Observatoire de Paris — 

Rapport Annuel. 1879, 1880, 1882, 1884. The Observatory. 

Soci^t^ Anatomique de Paris — 

Bulletins. S^rie IV. Tome IX. Fasc. 2, March^uly, 1884. 

The Society. 
Soci^t^ d'Anthropologie de Paris — 

Bulletins. S6rie III. Tome VII. Fasc. 4, July-December, 1884. 
„ „ „ VIII. ,, 2 and 3 February-July, 

1885. The Society. 

Socidt^ de Biologic — 

Comptes-Rendus Hebdomadaires des Sciences et M^moires. 

8 S^rie. Tome I. Nos. 5, 27, 28, 29, 31, 32, 35, 37, 38, 41, 

42 43 44. 1884. 

8 S^rie. Tome II. Nos. 1, 3—42 incL, 1885. The Society. 
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Paris— «on^'nt<6(2. 

Soci^te d'EthnograpLie — 

Annuaire de la Soci^t^ Am^ricaine de France, 1882. 

Congrte International des Orientalistes, Premiere Session, Paris, 

1873. Tomo I, II, and III, 187fr-78. 
L'Ame Humaine, par C. Schcebel. 2nd Edition. 1879. 
R^ponse obligee & un pretendu Ami de la Justice, &c., par M. 

Stanislas Julien. 1871. 
Revue Orientale et Am^ricaine. 1880. The Society, 

Soci^t^ de Gr^ographie — 

Bulletin. 7 S^rie. Tome V. Trimestre 4, 1884. 

„ VL ,. 2, 1885. 

Compte-Bendu des Stances. No. 3, 18, 19, 1884. 

„ 1 to 18, 1885. 

The Sockiy. 
Soci^t^ Zoologiqne de France — 

Bulletin. Tome IX. Part 6, 1884. 
„ „ X. „ 1, 2, 3, 1885. The Society. 

Penzance : — Royal Geographical Society of ComwalL 

Tnmsactions. Vol. X. Part 7. 1885. The Society. 

Philadelphia : — Academy of Natural Sciences — 
Proceedings, Part 3, 1884. 

„ „ 1 & 2, 1885. The Academy, 

American Entomological Society— 

Transactions, Vol. X, Nos. 2, 3, 4, 1882-3. The Society, 

American Philosophical Society — 

Proceedings, Vol. XXI, Nos. 114, 115, 116, 1884. 

„ XXII, Nos. 117, 118, 1885. 
Register of Papers Published in the Transactions and Proceedings. 

The Society, 
Franklin Institute — 

Announcement and Programme of Lectures, 1885-86. 
Journal, VoL 119, Nos. 709 to 714, inclusive. 

,, „ 120, Nos. 715 to 720 inclusive. The Institute. 

Second Geological Survey of Pennsylvania — 

Reports, A, A>, A C, A C Atlas, A A, A A Atlas 1, A A Atlas 
2, B, C, C», C3, C» Atlas, C*, C«, D, J>\ D\ Vol. I., D^, 
Vol. IL, Part 1, D' Atlas, D* Atlas, E, F, G, G», G», G*, 
G», G«, G', H, H», H', H*, H», H«, K\ 36 vols. 

T/te Board of Commissioners, 
Zoological Society — 

4th, 5th, 11th, 12th, 13th, Annual Reports of the Board of 
Directors. The Society. 

PiSA: — SocieUt Toecana di Scienze Naturali. 
Memorie, VoL IV, Part 3, 1885. 

VI 2 

Process! Verbal!, Vol!'lV,'l4"December, 1884, 1 February, 22 March, 
10 May, 1885. The Society. 

Plymouth : — Plymouth Institution and Devon and Cornwall Natural 
History Society. 
Annual Report and Transactions, Vol. IX, Part 1, 1884-85. 

The Institution 

Rio de Janeiro : — ^Observatoire Imperial de Rio de Janeiro. 
Annales. Tome 2, 1882. Observations and M^moires. 

Tlie Observatory, 
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Rome : — Accademia Pontificia de 'Nuovi Lincei. 
Attl Tome, XXXV, Seasione, 6*. 

„ XXXVI, „ 5»toll-. 

„ xxx\ai, „ 1*. 

„ XXXVin, „ l*to7*. neAcaden^, 

Ministero dei Lavori Pubblici (Biblioteca ed Archivio Tecnico). 
Giomale del Genio Civilo. 
(Serie 4) Anno XIX. Vol. I. 1881. Parte non Ufficiale Disegni 

Tav. l^XXIII. 
(Serie 4) Anno XX. Vol. II. 1882. Parte non UfiSciale Disegni 

Tav. 1-XVIII. 
(Serie 4) Anno XXI. VoL III. 1883. Parte non Ufficiale Disegni 

Tav. 1-XX. 
(Serie 4) Anno XXII. VoL IV. 1884. Parte non Ufficiale Disegni 

Tav. 1-XXIII. 
(Serie 4) Anno XXIII. Vol. V. 1885. Parte non Ufficiale Disegni 
Tav. 1-XXI. 
' The Minister of Public Instruction, Borne, 

R. Gomitato Geologico d'ltalia. 

Bollettino. Vol. XV. 2nd Ser. Vol. V, No. 11 and 12. 1884. 
' „ XVI, „ „ VI, „ 1 to 12. 1885. 

TheOommiUee, 

Society Geografica Italiana. 

Bollettino. Ser. II. VoL IX, Fasc. 2, 3, 4, 6, 7, 8, 10, 11, 1884. 

(Completing voL ) 
Bollettino. Ser. II. VoL X, Fasc. 4, 6, 7, 8, 11, 12. 

The Society n 

Salem : — American Association for the Advancement of Science. 

Proceedings, Vol. 32, 1883. The Association, 

Essex Institute. — 

Bulletin, VoL XV, Nos. 1-12, 1883. 
XVI 1-12 1884. 

Historical Collections" VoL XX, Parts 1-4, 1883. 
Plummer Hall, its Libraries, its Collections, its Historical 

Associations. 
Pocket Guide to Salem, Mass., 1883. 
Priced Catalogue of the Publications of the Essex Institute. 
The North Shore of Massachusetts Bay, 1883. 

The Institute. 
Peabody Academy of Science. — 

Annual Reports of the Trustees, 1874 to 1884. 

The TrusUes, 

Saint Etiennb :— Soci^t^ de Tlndustrie Min6rale. 

Bulletin, 2nd Serie, Tome XI, Liv. 1-4, 1882, and 4 Atlases. 
H XII, „ 1-4, 1883, and 4 „ 
„ Xin, „ 3-4, 1884, and 2 „ 
„ „ XIV, „ 1-2, 1885, and 2 „ 

Comptes-Rendus Mensuels des Reunions, Nos. 1, 3, 4, 5, 6, 7, 18S5. 

The Society. 

St. Louis : — Academy of Science of St. Louis. 

Transactions. Vol. IV, No. 3, 1884. The Academy. 

St. Petkrsbueo : — ^Academie Imperiale des Sciences. 
Bulletin, Tome XXVni, No. 4, 1883. 

„ XXIX, „ 1-4. 1883-4. 

„ XXX, „ 1, 1885. The Academy. 
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St. PKTERSBtTRG— con^mwd. 

Ck>mit^ Gtologiqne Institut des Minea (Miniature des Domaines). 
BuUetin, Vol. I, 1882. 

„ II, No. 1-9, 1883. 
„ m, „ 1-10, 1884, 
„ IV, „ 1-7, 1885. 
M^moires „ I, „ 1-4, 1883^. 
„ n, „ 1-2,1886. 
„ m „ 1, 1885. 
Materialien zar Geologic von Turkeataxi, von G. Bomanowaki. 
Liefenmg No. I, 1880. 

„ „ II, 1884. The CommUUe. 

Singapore :— Royal Asiatic Society (Straits Branch). 
Journal, Kos. 14 and 15. 
Notes and Qneries, Nos. 1 and 2. The Society » 

Stockholm : — E. Svenska Vetenskaps Akademien. 
Bihang. Band. VI. Heft 1, 2. 
„ VII. „ 1,2. 
„ Vni. „ 1,2. 
Handlingar,, XVni. 1880. - 

„ „ XIX. Heft 1, 2. 1881. 

Lefnadateckningar. Band II. Heft 2. 1883. 
List of Members. May, 1884. 
Ofversigt Parta 38-40. 1881-83. The Academy. 

Stuttoabt : — Konigliches Statiatisches Landesamt. 

Wtirttembergische JahrbUcher. Band, I. Halfte 2. 1884. 

„ n. „ 1. 1886. 
,j ,, ,, 2. loo4. 
Supplement Band. 1885. 
The Minister of Foreign Affairs at Stuttgart, 
Vereina fUr Vaterlandische Naturkunde in WUrttemberg Jahresbefte. 
Jahrgang XLI. 1886. The Society. 

Sydney : — Australian Museum — 

Catalogue of the Australian Hydroid Zoophytes, by W. M. Bale. 
Descriptive Catalogue (with Notes) of tne General Collection of 

Mmerals in the Australian Museum, by A. Felix Batte. 
list of Old Documents and Relics in the Australian Museum. 
Eeport of the Trustees of the Australian Museum, 1884. 
Supplementary Catalogue of the Library to 31 December, 1884. 

The Trustees. 
Free Public Library — 

Report from Trustees for 1884-^. The Trustees. 

Government Printer — 

The Statutes of New South Wales (Public and Private) paaaed 

during the Seaaion of 1883-4. 
The Statutea of New South Walea (Public) paaaed during the 
Seasion of 1884-6. Tfie Oovemment Printer. 

Linnean Society of New South Walea — 
liat of Membera. February, 1885. 
Proceedings. Vol. IX. Parts 3, 4. 

,, y, X. ,, 1, 2, 3, 4. 

Record of Proceedings, Linnean Hall, Ithaca Road, 31 October, 
1886. The Society. 

• New South Wales Board of Health- 
Photographs of a person suffering from Variola disereta, and an 
account of the Case, by J. Ashburton Thompson, M.D. 
(Brux.) The Board. 
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Sydney — continued. 

New South Wales Medical Boards 

RegiBter of Medical Practitioners for 1886. The Board, 

Observatory — 

Results of Rain and River Observations in N.S.W., 1884. 

TA« Oovemment Astronomer, 
University — 

Sydney University Calendar, 1885. 



ToKio : — Seismological Society of Japan. 
Transaptions. Vol. VlII., 1885. 

TOROXTO :— 

Canadian Institute — 

Proceedings. Vol. II. Fasc. 1, 2, 3, 1884.. 
., m. „ 1,2,1885. 

TocTLOUSB : — Academic des Sciences, Inscriptions et 
Toulouse. 
Annuaire pour TAnn^e Acad^mique, 1885-86. 
M^moires (8 S^rie), Tome V., Semestre 1, 2, 1883. 
„ VII. „ 1,2,1886. 

Venice : — 

Reale Istituto Veneto di Scienze, Lettere ed Arti — 
Atti :— (Ser. VI.) Tome I, Dispensa 4-10, 1883. 
,, ,, ,, 11, ,, 1~2, loo4. 

Vienna : — 

Anthropologische Gesellschaft — 

Mittheflungen, Band XIV. Heft 2, 3. 4, 1884. 
„ XV. „ 1,1885. 
Kaiserliche Akademie der Wissenschaften — 

Sitzungsberichte Abthlg. 1, Band LXXXVin. 
„ ,, 1, „ LXXXIX. 

2, „ LXXXVIIL 
„ „ 2, „ LXXXIX. 

„ „ 3, „ LXXXVII. 

3, „ LXXXVin. 
,, ,, *^i }i LA.XA.1A.. 



TIte Univeruity, 
The Society. 



The Institute, 
Belles-Lettres de 



The Academy, 



The InstittUe, 



The Society, 



Heft 1-^. 
1-5. 
1-5. 
1-5. 
4-5. 
1-5. 
1-2. 



1883. 
1884. 
1883. 
1884. 
1883. 
1883. 
1884. 



The Academy, 
K. K. Central- Anstalt fiir Meteorologie und Erdmi^gnetismus — 

JahrbUcher, N.F. Band XX. 1883. The InstUtUe. 

K. K. Geographische Gesellschaft — 

Mittheilungen, Band XXVL N.F. XVL 1883. The Society, 
K. K. Geologischen Reichsanstalt — 

Jahrbuch. Band XXXIV, No. 4. 1884. 

„ „ XXXV, „ 1-4. 1885. 

Verhandlungen, Nos. 13-18. 1884. 

„ 1-8,10-18. 1885. The '* Beichionstalt." 



Osterreichische Gesellschaft f Or Meteorologie — 

Zeitschrift, Band XX. January to December, 1885. 
Washington :— 

American Medical Association — 
Journal Vol. IV, Nos. 3-26. 



The Society. 



„ V, „ 1^10,16-19. The Associationy^ 

Bureau of Ethnology — ^ 

Contributions to North American Ethnology, Vol. V. 
Second Annual Report of the Bureau of Ethnology. 1880-81. 

The Bureau. 
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WASHncoTON — continued. 

Chief of Engineen (U.S. Amiy)— 

Annual Report of the Chief of Engineers. 
Part 1,2, 3. 1883. 
„ 1, 2, 3, 4. 1884. The Chief of Engineers. 

Chief Signal Officer (War Department)— 

Professional Papers of the Signal Service, Nos. 13, 15. 
Report of the Chief Signal Officer, 1883. 

The Chief Signal Offiixr. 

Commissioner of Agriculture — 

Report for 1883. The Commissioner, 

Director of the Mint — 

Annual Report for the fiscal year ended 30 June, 1885. 

The Director. 
Hydrographic Office — 

Annual Report of the Hydrographer to the Bereau of Kavigation 

for the fiscal year ending 30 June, 1884. 
List of Lights of South and East Coasts of Asia and Africa and 

the East Indies. No. 2-31. 1 July, 1884, and 1 July, 1885. 
List of Lights of Atlantic Coast of Europe, No. 4-33. 1 July, 

1884, and 1 July, 1885. 
List of Lights of North Baltic and White Seas, No. 5-33a. 1 

July, 1884, and No. 5-74. 1 July, 1885. 
List of Lights of West Coast of Africa, &c., 3-32. 1 July, 1880. 

„ „ British Islands, No. 6-75. 1 July. 1885. 

„ „ East and West Coasts of North and South 

America, including West India and Pacific Islands, No. 

1^30. 1 July, 1885. 
Light-List, No. 1 of 1885. Corrections and Additions from July 

t« November. 
Notice to Mariners, Nos. 440-500. 1884, and Index. 

„ „ 1-369. 1885. 

Practical Hints in regard to West Indian Hurricanes, No. 77. 

1885. 
Publications of the Hydrographic Office, Quarter ending 31 

December, 1884, 31 March, and 30 June, 1885. 

Charts. 

North Atlantic Ocean. Pilot Charts. December, 1884, to Sep- 
tember, 1885, November and December, 1885. 
West Coast of Mexico. Chamela Bay to Maldonado, No. 933. 
„ „ Chamela Bay, No. 938. 

„ „ Maldonado to Ocos River, No. 932. 

„ ,, Chacuhna Bay, No. 935. 

West Coast of Central America, No. 937. 

„ „ „ Harbour of La Libertad, No. 939. 

North America. Polar Regions. Baffin Bay to Lincoln Sea, 

No. 902. 
Chart of the Arctic Ocean, No. 963. 
United States of Columbia. Savanilla Harbour, No. 925. 
South America. North-west Coast of Peru. Harbour of Payta, 
No. 976. The U.S. Hydrographic Office. 

National Academy of Sciences— 

Memoirs. Vol. II. 1883. 4to. The Academy. 

Philosophical Society — 

Bulletin. Vol VL 1883. The Society. 
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Washington— con^mwed. 

SmithBonian Institution — 

Annual Report of the Board of Regents. 1882. 

1883 
Publi^tiona of the Bureau of Ethnology. Vol. 11. 1880-81. 

The InstUiOion, 
Treasury Department — 

Annual Report of the Secretary of the Treasury on the State of the 
Finances for the year 1883. 

,, „ 1884. The DepaHment, 

CT.S. Coast and Geodetic Survey — 

Report, 1883. The Superintendent, 

U.S. Geological Survey — 

Annual Report (Third). 1881-82. 8vo. 

„ (Fourth). 1882-83. 8vo. 
Bulletin, Nos. 2-6. 8vo. 

Monograph in. Geology of the Comstock Lode and the Washoe 
District, with Atlas ; by George F. Becker. 
4to. 
„ IV. Comstock Mining and Mines ; hy Eliot Lord. 

4to. 
„ V. Copper-bearing Rocks of Lake Superior ; by 

Professor R. D. Irving. 4to. 
,, VI. Contributions to the Knowledge of the Older 

Mesozoic Flora of Virginia; by William 
M. Fontaine. 4to. 
„ VII. Silver-lead Deposits of Eureka, Nevada ; by 

Joseph S. Curtis. 4to. 
„ Vin. Paleontology of the Eureka District; by 
Charles D. Walcott. 4to. 
Statistical Paper. Mineral Resources of the United States ; by 
Albert Williams, junior. 1883. 8vo. The Director. 

War Department — 

Report of the Secretary of War. 1873. Parts 1, 2, 3. 

„ „ „ 1874. VoL IL Part 1, 2. 

1875. Vol. L Vol. IL Parts 
1, 2. Vols, in and IV. 

1876. Vol. L VoL n. Parte 
1, 2, 3. Vols. Ill and IV. 

„ „ „ 1877. Vol. L Vol. IL Parts 

1, 2. Vols, m and IV. 

1878. Vol. L VoL II. Parts 
1,2. Vols, m and IV. 
„ „ „ 1879. VoL L Vol. IL Parts 

1,2,3. Vols. IIl4ind IV. 
„ „ „ 1880. VoL L Vol. n. Parts 

1, 2, 3. Vols, ni and IV. 
„ „ „ 1881. VoL L VoL II. Parts 

1,2,3. Vols, m and IV. 
„ „ „ 1882. VoL L VoL n. Parte 

1,2,3. VoLIIL VoL IV. Parts 1, 2. 
Military Commission to Europe in 1885 and 1886. Report of 

Major Alfred Mordecai. 
The AH of War in Europe in 1854, 1855, and 1856. Report of 

Colonel R. Delafield, U.S. Army. 
Upper Columbia River. Report by Lieutenant F. W. Symons. 
1881, The Department. 
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Wbllington, N.Z. : — 
ColoBial MoBcnm — 

Nineteenth Annual Report of the Colonial Museum and Laboratcxry. 
1883-84. The JHrtOor, 

New Zealand Institute — 

Transactions and Proceedings. Vol. XVII. 1884. The IrutUtOe. 

WiNNiPBO : — 

Manitoba Historical and Scientific Society — 
Annual Report for the year 1884-85. 
Transactions. Nos. 12-18, inclusive. 1884-85. The Society, 

Zagreb (Agram) (Grotia) :— 
Soci^t^ Archtologique — 

Yiestnik hrvatskoga Arkeologickoga Druztva. 

Godina VII. Broj. 1, 2, 3. 1885. The Society. 

Miscellaneous. 
(Names of Donors are in Italies,) 

Ashbumer, Ghas. A., M.S. : — 

Brief Description of the Anthracite Coal Fields of Penn^lvania. 

Recent Publications of the Second Greological Survey of Pennsylvania. 

The Author. 
Australasian Journal of Pharmacy, VoL I. No. 1. Melbourne, June^ 

1885. F. B, Kyngdon, 

Australasian Scientific Magazine, Vol. I. Nos. 1 and 3. Tlie PiMishers, 

Brown, D. Kinnear : — 

Harris's Official Town and Country Guide, N.S.W. 1885. 

History of the Year. 1884. The Editor^ 

Brazier, John, C.M.Z.S. :— 

Australian Marine Shells. The Author. 

Cambridge, Rev. 0. P., M.A., C.M.Z.S. :— 

Scientific Results of the Second Yarkand Mission, ' Araneidea.' 

Tke Government of India. 
Campbell, Rev. Joseph, M.A. : — 

Simple Tests for MinenJs. The Author^ 

Dana, Professor Edward S. : — 

A Crystallographic Study of the Thinolite of Lake Lahontan. 
An Account of the Progress in Mineralogy in the years 1882 and 1883. 
MineralogicaJ Notes. 

On the Crystalline Form of the supposed Herderite from Stoneham^ 
Maine. The Author. 

De Koninck, Professor L. G., M.D. :— 

Faune du Calcaire Carbonif^re de la Belflique — 

Vol. I. Premier Partie, Texte and Planches. 1878 (2 parts.) 

„ „ Deuxi^me ,, „ 1880 „ 

„ n. Troisi^me „ „ 1881 „ 

„ „ Quatri^me „ „ 1883 „ 

„ in. Cinqai^me „ „ 1885 „ 

The Author. 
Doberck, W., F.R.A.S. :— 

Markree Observatory. The Author. 

Dupont, R :— 

La Chronologic G^logique. The Author, 

Exposition Universelle d'Anvers, 1885. Section Hortioole, &c. Parts I-VI. 

The Secretary, 
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Gardener's Chronicle (New Ser.) Vol. 9 to 22. 1878-84 inclusive. 

Bougliton Kytiffdon, L,8.A., d'C 
Garratt, Alfred C., M.D. :— 

Myths in Medicine. H. O. A. WriglU, M.R.CS.E., d-c. 

Great Statesman, The, by Can. C, N.S.W. The Author. 

Habirshaw's Catalogue of the 1885 Diatomacea, by H. H. Chase, M.D., 

Geneva. New York. H. O. A. Wright, M.R,C.S.E. 

Hinde, Geo. Jennings, Ph.D., F.G.S.: — 

Description of a New Species of Crinoid with Articulating Spines. 

The Author. 
Him, G. A.:— 

Notice sur les Lois du Frottement. TJie AutJior. 

Illustrated Sydney News : — 

Vol. XXll. Nos. 3 to 13 (inclusive). The Proprietors. 

Information et Documents divers, Congr^s Fran9ais de Chirurgie, Ist 

Session 6-12, April, 1885, at Paris. The Committee. 

Jack, R. L., F.G.S. :— 

Bowen River Coal Field, Lecture on the. 

Hodgkinson Gold Field, Report on the. The Author. 

Klein, Carl von, A. M., M.D. :— 

Jewish Hygiene and Diet— The Talmud and various other Jewish 
Writings heretofore untranslated. The Author. 

Klein, E.,M.D.,F.R.S.:— 

Micro-organisms and Disease. H. O. A. Wright^ M,R.C.S,E. 

Lendenfeld, Dr. R. von : — 

Recent investigations into the life history of an insect destroying the 
pine scrub in the Nymagee, Condobolin, and Forbes district. 
(Report to the Minister for Mines. ) The Author. 

Les demiers Voyaoes des N^rlandais k la Nouvelle-Guinte. 

Les Habitants de Suriname. Prince Roland Bonaparte. 

Lippincott's Pronouncing Gazetteer of the World. 1 vol. Bd. calf. 

W. H. H. Lane. 
Liversidge, Prof., F.R.S. :— 

On some New South Wales Minerals. 

On the Chemical Composition of certain Rocks, New South Wales, &c. 

The Author. 
Marcou, John Belknap : — 

A Review of the Progress of North American Paloeontology for the 
year 1884. The Authoi'. 

Meteorological Observations at the Rousdon Observatory, Devon, for the 
year 1884. C. E. Peek, M,A., RR.A.S. 

Midland Medical Miscellany and Provincial Medical Journal. Vol. Ill, 
Nos. 28, 34, 35, 36. Vol. IV, Nos, 38, 41, 42. The PuUishera. 

New Guinea, Expedition to. (Special Record of the Proceedings of the 
Geographiod Society of Australasia. ) The Society. 

Official Gazette of the United States Patent Office. Vols. 19, 20, 21, 22. 

W. H. H. Lane. 

Parsons, Hon. R. Gere, B. A., M.LC.E., and Shellshear, W., A.M.I.C.E. :— 
Steam Tramways. The Authors. 

Provincial Medical Journal. Vol. IV, Nos. 43, 44, 46. The PuhUshers. 

Ralph, Thos. S., M.R.C.S.E. :— 

Micro-chomical Observations on the Blood in Health and in Tvphoid 
Fever. The Author. 
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Reports of the Commisuoners of the United States to the Intematioiial 
Exhibition held at Vienna, 1873— 
VoL 1. Introdnction, Foreign Beport, Agriculture. 
„ 2. Science, Education. 
„ 3. Engineering. 
„ 4. Architecture, Metallurgy, General Index. W, H. H, L<me, 

Sydney Morning Herald, 1 October to 31 December, 1884. 1 Januaiy to 
31 December, 1886. (Unbound.) Hon, James Norton, M.L.C, 

Sydney Quarterly Magazine. Vol. II, Nos. 6, 7, 8. The Proprietors. 

Topley, William, F.G.S., &c. :— 

The National Geological Surveys of Europe. The Author. 

Tucker, G. A., Ph.D. :— 

Lunacy in many Lands. The Author, 

Villa, Giovanni Battista : — 

Bevista Geologica dei Terreni della Brianza, Nota del Sig. G. B. Villa. 

The Author. 
Waters, Arthur Wm., F.G.S., F.L.S. :— 
Certain Lines observed in Snow Crystals. 
Chilostomatous Br^ozoa from AlcUnga and the Biver Murray Clifib, 

South Australia. 
Closure of the Cyclostomatous Bryozoa. 
Fossil Cyclostomatous Bryozoa from Australia. 
Influence of the Weather on the Body Temperature as shown by 

fiffures collected in Davos. 
Note nom Davos Dorfli. 

On the use of the Avicularian Mandible in the determination of the 
Chilostomatous Bryozoa. The Author. 

Woodhead, G. Sims, M.D., F.R.C.P., Ed., and Haie, Arthur W., 
M.R, CM. :— 
Pathological Mycology— Section L Methods. W, H, H, Law. 

Woolls, Rev. Wm., Ph.D., P.L.S. :— 

The Plants of New South Wales. The Authas* 

Periodicals purchased in 1885. 

American Monthly Microscopical JoumaL 

American Journal of Science and Art (SiUiman). 

Analyst. 

Annales des Chimie et Physique. 

Annales des Mines. 

Annals of Natural Hbtory. 

Art JoumaL 

Astronomische Nachrichten. 

Athensum. 

Chemical News. 

Comptes Bendus. 

Curtis' Botanical Magazine. 

Din^ler's Polytechnisches Journal. 

Engineer. 

Engineering. 

English Mechanic. 

FrMenius' Zeitschrift fUr Analytische Chemi*. 

Gardener's Chronicle. 

Geological Magazine. 

niustnted Science Monthly. 

Journal and Transactions of the Photographic Society. 
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Journal de M^edne. 

tloumal of Anatomy and Physiology. 

Journal of Botany. 

Journal of Science. 

Journal of the Chemical Society. 

Joumal of the Society of Arts. 

Journal of the Society of Telegraph Engineers. 

Knowledge 

liancet. 

London Medical Record. 

Medical Record of New York. 

Mining Journal. 

Nature. 

New Zealand Joumal of Science. 

Notes and Queries. 

Observatorv. 

Petennann 8 Mittheilungen. 

Philadelphia Medical Times. 

Philosopnical Magazine. 

Portfobo. 

Proceedings of the Geologists' Association. 

Quarterly Joumal of tiie Geolo^cal Society. 

Quarterly Joumal of Microscopical Science. 

Science Gossip. 

Scientific American. 

Telegraphic Joumal and Electrical Review. 

Zoologist. 

Books purchased in 1885. 

Annales de Chimie et de Physique. Index. Tome I-XXX. 1874-83. 
Annals of Natural History. Series 1. Vols. I-XX. 
f* tf ti i> 2, „ I-XX. 

,, 4. „ 1-XVI. = 76 vols. 
Astronomical Register. Vol. XXII. 1884. 
Australian Handbook, 1885. 

Biedermann. Techniach-Chemiscbes Jahrbuch, 1883-84. 
British Association. Report, 1884. 
Catalogue of the Pathological Depcotment, Royal College of SnrgeonsJ 

Vols. 1>5 and Supplement* 1 and 2 = 7 vols. 
Clinical Society. Transactions. Vol. XVIII. 
Encvclopedia Britannica. Vols. XVIII and XIX. 

Geologiod Survey of India. Memoirs. (Palsontologia Indica). Series 1. 
Vol. I ; Series 2, Parts 4, 5, 6. Memours, Vol. I, Parts 1, 2, 3 ; Vol 11, 
Parts 1 and 2. 
International Scientific Series — 

Vol. L. Jelly Fish, Star Fish, and Sea Urchins, by G. J. Romanes, 
M.A., LL.D., F.R.S. 
„ 11. The Common Sense of the Exact Sciences, by the late W. K. 

Clifford. 
„ III. Physical Expression, by Francis Wanier, M.D., Lond., 

F.R.C.P. 
„ Un. Anthropoid Apes, by Robert Hartmann. 
International Scientists' Directory. 1882, 1883 and 1885. 
Iron and Steel Institute. JoiumaL 1872 Part 2, 1873, 1874, 1875, 1879 

Part 2. 
Jahresbericht der Chemischen Technoloffie (Wacner). 1884. 
Medical Officer of tiie Local Government Board (London). Annual Reparti. 
1858-83 = 17 vols. 
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Medico-Chirurgical Society. Vols. I to LXIV. 1 Index and 3 vols. 

Catal(>gue8 = 68 vols. 
New Sydenham Society's Publications. Vols. CX, CXI, CXII, GXIII, 

ciiv. 

Obstetrical Society. Transactions. Vol. I to XXIII and XXVI, Catalogue 
of Obstetrical Instruments = 25 vols. 

Official Year Book of the Scientific and Learned Societies of Great Britain 
and Ireland. 1885. 

Palfloontographical Society's Publications. Vol. XXXVIII for 1884. 

Pathological Society. Transactions. Vols. I to XXXII and XXXV, 2 
Indexes = 35 vols. 

Petermann's Mittheilungen Geoffraphie. Vols. 1-25, 1855-79, and Sup- 
plements No. 35-58 = 27 voIb. 

Phillips' Manual of Geology. Vols. I and 11. 

Piitchard's Infusoria. Last edition (4th), with coloured plates. 

Bay Society's Publications — 

1881. — Cameron's Phytophagous Hymenoptera. VoL I. 

1882.— Buckton's British Aphides. Vol. TV. 

1883.— Michael's British Onbatidae. Vol. I. 

1884. — Cameron's Phytophagous Hvmenoptera. Vol. IL 

Report of the Scientific Results of the Exploring Voyage of H.M.S. 
"Challenger." 1873-76. 
Botany. Vol. I. 

Narrative. Vol. I. Parts 1 and 2. 
Zoology. Vols. XI, XII, and XIIL 

Scientific American (Second Series). Vols. I-XXXIX. 1859-78. 

Society of Chemical Industry. Journal. Vols. I-III. 1882-84. 

Thomson (Sir William). Notes on Molecular Dynamics, &c. 

Zoological Society (London). Proceedings, complete set from the com- 
mencement of 1830-83, with coloured plates ; and 3 Indexes = 55 vols 

Engravings, &c. 

*• Nature" Series of Portraits of scientific Worthies (framed) : 

Robert Wilhelm Bunsen, For. Mem. R.S. 

Arthur Cayley, F.R.S. 

James Prescott Joule, F.R.S. 

James Clerk Maxwell, F.R.S. 

Prof. A. K Nordenskjold. 

Sir William Siemens, F.R.S. 

William Spottiswoode, F.R.S. 
Print of the Royal Society of London in 1878 (framed). 

Donations to the Society's Cabinets, 1885. 

A Ross Zentmeyer Binocular Microscope, with various Eye-pieces and 

mahoganv Cabinet. 
Two B Ross' Eye-pieces and Stage Forceps. 

n.O,A. WrigU, M,R,8,C,E. 
Substage illuminating Apparatus for the Society's Microscope. 

Henry Sharp, Addong, 
A Micrometric Ruling, having bands of lines from 5,000 to 12,000 to the 

inch. B.ff.JI.Lane. 

Stone Mill or Pestle and Mortar, used by the Aborigines of the Murray 
River to grind various indigenous seeds for food-purposes. 

n<m. Dr, J, M, Creed, M,L.C 
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EXCHANGES AND PRESENTATIONS 

HADB BY THB 

ROYAL SOCIETY OF NEW SOUTH WALES, 
1885. 



The Journal and Proceedings of the Eoyal Society of N.S.W. for 1884, toI 
XTiii, has been distributed as follows : — 

The pnblicatlons for Eturope were sent through Messrs. Trabner A Ck>., London ; those 
for the United States of America and Canada to the care of Messrs. Wesley & Co., Agents 
for the Smithsonian Institute ; the XMckBgea for French Societies and Institutions were 
forwarded through the Minist^re de I'Instraction Publique et des Beaux Arts ; and in all 
other oases, not otherwise provided for, the parcels have been transmitted hy book poet. 

The Smithsonian Institute, Washington, U.S.A., and Messrs. Trttbner & Co., 57, Ludgate 
Hill, London, E.C., have kindly undertaken to receive and forward to Sydney all communis 
cations and parcels intended for the Royal Society of New South Wales. 

Presentations to the Sode^ are acknowledged by letter, and in the Socie^s Annual 
V61um& 

* Exchanges of Publications have been received from the Societies and Institutions 
distinguished by an asterisk. 

AEOENTINB REPUBLIC. 
1* Cordoba. — ^*Academia Nacional de Ciencias. 

AUSTRIA. 
2. Pragae. — *K5niglich b5hmische Qesellschaft der Wissenschaf ten. 
8. Trieste. — *Societ& Adriatica di Scienze Natural!. 
4. Yien2La.~*Anthropologi8che Gesellschaft. 
6. „ ^Kaiserliche Akademie der Wissen«chaften. 

6. „ *K. K. Central Anstalt fur Meteorologie und Erdmagnetis- 

mu^. 

7. „ *K. K. Geoffraphische Qesellschaft. 

8. „ *K. E. GeoTogische Reichsanstalt. 

9. ft *K. K. Zoologisch-Botanische Gesellschaft. 

10. y, *(Esterreichische Gesellschaft f (ir Meteorologie. 

BELGIUM. 

11 • BmsselB. — *Acad^mie Rojale des Sciences, des Lettres, et des Beaux 
Arts. 

12. „ *Mus^e Royal d'Histoire Naturelle de Belgique. 

13. „ ^Obserratoire Royal de Bruxelles. 

14. „ •Soci^t^ Royale Malacologique de Belgique. 

15. Liege. — *Soci^t^ G^logique de Belgique. 

16. „ *Soci6t6 Royale des Sciences. 

17. Luxembourg. — *Institut Royale Grand-ducal de Luxembourg. 

18. Mens* — *Soci^t^ des Sciences, des Arts et des Lettres du Hainaut. 
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BRAZIL. 

19. Rio do Janeiro. — ^L'Obserratoire Imperial do Bio de Janeiro. 

DENMARK. 

20. CJopenllAgeiL — *Societ^ Rojale des Antiquaires du Nord. 

FRANCE. 

21. Bordoaux. — ^Acad^mie Nationale des Sciences, Bellea-Lettres efc Arts. 

22. Caen. — * Academic Nationale des Sciences, Arts et Belles-Leitres. 

23. D^on. — *Academie des Sciences, Arts et Bellcs-Lettres. 

24. Lille. — *Soci^t4 Qeologique du Nord. 

25. MontpeUier. — ^Aoad^mie des Sciences et Lettres. 

26. Paris. — *Acad^inie des Sciences do Tlnstitut de France. 

27. M *Dep6t des Cartes et Plans de la Marine. 

28. „ Ecole Natiofiale des Mines. 

29. „ Ecole Normale Supcrieure. 

30. „ •Ecole Polytechnique. 

31. ,« "EditOTt Cotmot lea Mondet, 

82. „ Editor, Revue dee Court Scientiflques. 

33. „ FacultiS do Medecine de Fans. 

34. „ Faculty des Sciences de la Sorbonnc. 
85. „ Jardin des Plantes. 

36. „ •L'Observatoire de Paris. 

37. i, •Mus^e d'Histoire Naturelle. 

38. „ ^Ministdre de Tlnstruction Publique et des Beaux Arts. 

39. „ Soci^t^ Botanique. 

40. „ •Soci^t^ d'Anatomie. 

41. „ •Soci^t^ d'.AnthrQpologie de Paris. 

42. „ •Soci^t^ de Biologie. 

43. „ Soci^te de Cbirurgie de Paris. 

44. „ •Society d'Encouragement pour Tlndustrie Nationale. 

45. „ •Soci^t^ de Q^graphie. 

46. „ •Soci^t^ Entomologique de Franco. 

47. „ *Soci^t^ G^ologique de France. 

48. „ Soci^t^ M^t^orologique de France. 

49. ,t *Soci^t^ Min^ralogique de France. 

50. „ *Soci^t^ Philotecbnique. 

51. „ Soci^t^ de Phjsiqae. 

62. „ *Societ^ Zoologique de France. 

53. Saint Etienne. — ^*Societ^ de rindustrie Min^rale. 

54. Tonlonse. — *Acad^inie des Sciences Inscriptions et Belles-Lettres. 

GERMANY. 

55. Bremen* — ^Naturwissensohaftlicher Yerein za Bremen. 

56. Berlin. — ^Deutsche Cbemirche Gesellschaft. 

57. „ **Kdniglich Preussische Akademie der Wissenschaften. 

68. Bonn. — •Naturbistorischer Yerein der Preussiscben Rheinlande und 
Westphalens in Bonn. 

59. Braunschweig. — *Yerein fur Natorwissensohafb zu Brannsehweig. 
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60. Carlsnilie. — ^Grosshenogliches Folytechnikum zu CarUruhe. 

61. „ *Naturwi98eD8chaftlicher Yerein zu Carlsruhe. 

62. CaSSeL— *VereiD fur Naturknnde. 

63. Chenmitz. — ^Naturwissenschaf tliclie Geaellscbaft zu Chemnitz. 

64. Dresden. — *Da9 Statistuche Bureau des Kioisteriums des Innem zu 

Dresden. 

65. n *G(eneral- Direction der Kdniglichen Sammlungen f iir Kunst 

und Wiflsenschaft zu Dresden. 

66. „ *KOniglichee Mineralogische Museum. 

67. » •Offentliche Biblothek. 

68. „ *Verein fur Erdkunde zu Dresden. 

69. Elberfeld. — ^Natumissenschaftliclier Yerein in Elberfold. • 

70. Fnuikftirt a/K. — ^Senckenbergiache Naturfortchende Gesellscbafi in 

Fnnkfurt a/M. 

71. Freiberg (Saxony).— Die Berg Akademie zu Freiberg. 

72. „ *Naturfor0cbende Gesellschaft zu Freiberg. 

73. Gkirlitz. — *Naturforschende Qesellscbaft in Gi^rlitz. 

74. Gottingen.— ^Kflniglicbe Gesellschaft der Wissenschaften in G5ttingen. 

75. Halle A.S. — •I^ie Kaiserlich Deutsche Leopoldinisch — Carolinische 

Akademie der Naturforcher zu Halle A.S. (Prussia). 

76. Hamburg. — *Die Geographische Gesellschaft in Hamburg. 

77. ,1 *Naturhistori8ches Museum der freien Stadt Hamburg. 

78. „ ^Yerein ffir Naturwissenschaftliche Unterhaltung in 

Hamburg. 

79. Heidelberg. — ^Naturhlstorisoh Medicin'scher Yerein Heidelberg. 

80. Jena.-^*Medicinisch Naturwissenschaftliche Gesellschaft. 

81. Konigsberg. — ^Die Physikalisch-dkonomische C^ellschaft. 

82. Leipzig (Saxony).— University Library. 

83. Marbnrg. — ^Gesellschaft zur Beforderung der gesammten Naliir- 

wissenschaften in Marburg. 

84. „ •The University. 

85. Metz. — *Yerein fur Erdkunde zu Metz. 

86. Mnlbonse. — ^Industrial Society. 

87. Mnnchen. — *Kdniglich Baierische Akademie der Wissenschaften in 

Milnchen. 

88. Stnttgart. — *Kdnigliche8 Statiptisehes Landesamt. 

89. „ •Yerein fur Yaterlandische Naturkunde in Wtirtemberg. 

GREAT BRITAIN AND THE COLONIES. 

90. BirminghanL.— •Birmingham and Midland Institute. 

91. „ •Birmingham Philosophical Society. 

92. Bristol.— ^Bristol Naturalists' Society. 

93. Camborne. — •Miners' Association of Cornwall and Devon 

94. Cambridge.— •Philosophical Society. 

95. „ •Public Free Library. 

96. „ Union Society. 

97. „ UniTerrity Library. 
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98. Budley.— Dudlej and Midland Geological and Scientific Society and 

Field Club. 

99. Leeds. — *Conchological Society. 

100. „ *Philo8ophical and Literary Society. 

101. „ •Yorkshire College. 

102. LiTerpOOL — ^Literary and Philosophical Society. 

103. London. — •Agent-General (two copies). 

104. „ •Anthropological Institute of Great Britain and Ireland. 

105. „ •British Museum (two copies). 

106. ,, Chemical Society. 

107. „ Colonial Office, Downing-street. 

108. „ Editor, CeuselTs Sncyclopadia, 

109. „ Entomological Society. 

110. „ •Geological Society. 

111. ,, Institute of Chemistry of Great Britain and Ireland. 

112. n •Institution of Civil Engineers. 

113. yj •Institution of Naval Architects. 

114. „ library. South Kensington Museum 

115. „ •Linnean Society. 

116. „ London Institution. 

117. „ •Lords Commissioners of the Admiralty. 

118. „ •Lord Lindsay's Obserratory. 

119. „ •Meteorological Office. 

120. „ •Mineralogical Society. 

121. „ Museum of Practical Geology. 

122. „ Patent Office Library. 

128. „ •Pharmaceutical Society of Great Britain. 

124. „ •Physical Society, South Kensington Museum* 

125. „ •Quekett Microscopical Club. 

126. „ •Boyal Agricultural Society of England. 

127. I, •Royal Asiatic Society of Great Britain and Ireland. 

128. „ •Royal Astronomical Society. 

129. „ •Rojal College of Physicians. 
ISO. I, •Royal College of Surgeons. 
181. „ •Royal Colonial Institute. 
132. „ •Royal Geographical Society. 
183. „ •Royal Historical Society. 

134. „ •Royal Institution of Great Britain. 

135. „ •Royal Meteorological Society. 

136. „ •Royal Microscopical Society. 

137. „ •Royal School of Mines. 

138. „ •Royal Society. 

139. „ Boyal Society of Literature. 

140. „ •Royal United Serrice Institution. 

141. „ Society of Arts. 

142. „ Uniyersity of London. 

148. „ War Office— (Intelligence Branch). 

144. „ •Zoological Society. 

145. Manchester.— •Geological Societv. 

146. „ •Literary and Philosophical Society. 

147. „ •Owens College. 

148. Hiddlesboro'. — •iron and Steel Institute. 

149. Newcastle-upon-Tyne.— *^atural History Society of Northumber- 

land, Durham, and Newcastle-upon-Tyne. 

160. „ ,, •North of England Institute of Mining and 

Mechaniciu Engineers. 

161. „ „ •Society of Chemi«d Industry. 
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152. Oxford.— ^ABhmoleui Libraiy. 

163. „ •Bodleian Library. 

164. „ •Badcliffe Library. 
166. „ •Badcliffe Obserratory. 

166. Penzance. — ^*Boyal Geological Society of Cornwall. 

167. Plymouth. — *Plymoath Institution, and Deron and Cornwall Natural 

History Society. 

158. Windsor.— Olie Queen's Library. 

Cafb ov Good Hops. 

159. Cape Town. — ^outh-African Philosophical Society. 

DoKiNZOK ov Canada. 

160. HalifjAX (Kova Scotia). — *Noya Scotia Institute of Natural Science. 

161. Hamilton (Canada West).*— ^Hamilton Association. 

162. MontreaL — ^Natural History Society of Montreal. 

163. Ottawa. — ^*Geological and Natural History Surrey of Canada. 

164. „ *Boyal Society of Canada. 

165. I, The Ottawa Literary and Scientific Society. 

166. Toronto. — ^*Canadian Institute. 

167. Winnipeg— ^Manitoba Historical and Scientific Society. 

India. 

168. Calcutta. — 'Asiatic Society of Bengal. 

169. ^t 'Geological Surrey of India. 

Ibbland. 

170. Dublin.— 'Royal Dublin Society. 

171. „ Boyal Geological Society of Ireland. 

172. „ 'Boyal Irish Academy. 

Maubitius. 

173. Port Leuis. — ^Boyal Society of Arts and Sciences. 

174. „ Soci^t^ d'Acclimatation. 

Nbw South Wales. 

175. Sydney.— Australian Club. 

176. „ ^Australian Museum. 

177. „ 'Free Public Library. 

178. „ 'Linnean Society of New South Wales. 

179. „ ^Sfining Department. 

180. „ •Observatory. 

181. „ School of Arts. 

182. „ Union Club. 

183. „ 'Unirersity. 

New Zealand. 

184. Auckland.— 'Auckland Institute. 

185. Christchnrch. — Philosophical Institute of Canterbury. 

186. Dnnedin.— Otago Institute. 

187. Wellington.— 'Colonial Museum. 

188. „ •New Zealand Institute. 

189. M Philosophical Society. 
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QUBSKBLAKD. 

190. Brisbane. — ^Acclimatization Society of Queensland. 

191. „ ^Boyal Society of Queensland. 

SCOTLIHB. 

192. Aberdeen. — ^*Dun Eoht Obsenratorr, Earl of Crawford and Balcarrea. 
198. „ •Unlyeraity. 

194 Edinburgh. — ^Editor, Encyelopadia Britanniea, Measn. A. and C. 
Black. 

195. „ ^Edinburgh Q-eological Society. 

196. „ *Boyal Botanic Qsrden. 

197. „ •Royal Observatory. 

198. „ •Royal Phyncal Society. 

199. „ •Royal Society. 

200. „ •University. 

201. Olai^OW. — •Geological Society of Glasgow. 

202. „ •University. 

South AusTBJkxiA. 

203. Adelaide. — •Gkremment Botanist. 

204. „ •Ckvemment Printer. 

205. „ •Observatory. 

206. „ * •Royal Society of South Australia. 

207. ,» •Public Library, Museum and Art Gallery of South 

Australia. 

208. „ •University. 

Tashavia. 

209. Hobart.—*Boyal Society of Tasmania. 

ViCTOElA. 

210. Ballarat. — •School of Mines and Industries. 

211. Melbourne. — Eclectic Association. 

212. ,, •Field Naturalists' Club of Yic'oria. 

213. „ •Gtiremment Botanist. 

214. ,, •GoTemroent Statist. 

215. ,, •fining Department. 

216. „ •Observatory. 

217. „ •Public Library. 

218. „ •Registrar-General. 

219. „ •Royal Society of Victoria. 

220. „ •University. 

221. „ •Victorian Institute of Surveyors. 

HUNGARY. 

222. Bistritz (in Siebenbiirgen).— ^DlrectlonderGeweibeschule. 

223. Zagreb (Agram). — •Soci^t^ Arch^loglqne. 

ITALY. 

224. Bologna.— *Accademia delle Scienze dell' Istituto di Bologna. 

225. „ Univereitk di Bologna. 

226. Florence.— *Societji £ntomolo|^ca Italiana. 

227. „ •Society Italiana di Antropolo^ e di Etnologxa. 
S28. „ •SocieUl Af ricana d'ltalia (Sesione Fiorentina}. 
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229. Gtonoa.— *Miueo CiTico di Storia Vaturale. 

230. lOlaiL — ^Beale Istitnto Lombardo di Scienze Lettere ed Arti. 

231. „ SocieU Italiana di Scienze Naturali. 

232. Modena. — *Aoad6mie Boyale dee Sciences, Lettres et Arte de Modkie* 

233. Naples.— *SocietA Afrioana d'ltalia. 

234. „ SocieU Beale Aocademia delle Scienze. 

235. „ *Stazione Zoologica (Dr. Dohm). 

236. Palermo. — *Accademia Falermitana di Scienze Lettere ed Arti. 

237. „ Eeale iBtiluto Tecnico. 

238. Pisa.— *Societ2i Toscana di Scienze X^aturali. 

239. Borne. — *Accademia Pontificia de'NuoTi Lincei. 

240. „ *Biblioteca e Archivio Tecnico (Ministero dei La^ori Pubblico). 

241. „ Ciroolo Gteographica d'ltalia. 

242. „ Osservatorio del Astronomico Collegio Romano. 

243. „ *B. Accademia dei Linoei. 

244. „ *B. Comitato Geoloeico Italiano. 

245. I, *SocietkGeografica Italiana. 

246. Siena.*-B. Accademia de Fisiocritici. 

247. TurilL — ^Beale Accademia delle Scienze. 

248. „ Begio Osserratorio della Begia UmrerBitlL 

249. Yenioe.— *Beale Istituto Yeneto di Scienze, Lettere ed ArtL 

JAPAN. 

250. Yokohama.— * Asiatic Society of Japan. 

JAVA. 

251. Batavia. — Kon. Katuurkundige Yereeniging in Nederl LidiS. 

NETHERLANDS. 

252. Amsterdam.— *Acad^mie Boyale dee Sciences. 

253. „ *Societ^ Boyale de Zoologie — ^Natura Axtifl Magistra. 

254. Harlem.— *Bibliotb^ue de Mus^ Teyler. 

255. I, *Sooi^t^ Hollandaise des Sciences. 

NOBWAY. 

256. Bergen. — ^Moseom. 

257. Christdania. — *Kongelige Norske Fredericks Umyersitet. 

BXJSSIA. 

258. Helflingfors— Soci^te des Sciences de Finlande. 

259. Moscow. — *Soci^t^ Imp^riale dee Naturalistes. 

260. „ *Soci6t^ Imp^riale des Amis des Sciences Naturelles d'Asp 

thropotogie et d'Etbnograpbie k Moscow. (Sectioii 
d' Anthropologic.) 

261. St. PJBt e r el W U rg h . — ^* Academic Imp^riale des Sciences. 

262. „ *Comit^ €^Mogiqne— Inttitnt dee Mines. 
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SPAIN. 
268. Madrid. — Instituto geographioo j EstadUtico. 

SWEDEN. 

26i. Stockholm.— *EongUga Svenska Netenskaps-Akademion. 

265. ,f *Kongliga TJniyenitetet. 

SWITZERLAND. 

266. B6nie.^*Soci^t^ de Q^graphie de Berne. 

267. Geneya.— ^Institut National Geneyois. 

268. LausaBIie. — ^^Soci^t^ Yaudoise dee Sciences Naturelles. 

269. KenchateL— *Soci^U des Sciencea Naturelles. 

STRAITS SETTLEBiENTS. 

270. Singapore.— *Royal Asiatic Society. 

UNITED STATES OF AMERICA. 

271. Albany.— *New York State library, Albany. 

272. Annapolis (Md.)— Naval Academy. 

273. Baltimore.— * Johns Hopkins University. 

274. Beloit (Wis.)— *Chief Geologist 

275. Boston. — * American Academy of Arts and Sciences. 

276. „ ^Boston Society of Natural Hiitory. 

277. Buffalo.— ^Buffalo Society of Natural Sciences. 

278. Cambridge.— ^Cambridge Entomological Club. 

279. „ •Editor, " Science:' 

280. „ ^Museum of Comparative Zoology, Harvard College. 

281. Chicago.- Academy of Sciences. 

282. Cincinnati. — ^Cincinnati Society of Natural History. 

283. Coldwater. — Michigan Library Association. 

284. Dayenport (Iowa). — * Academy of Natural Sciences. 

285. Hoboken (N.J.)— ^Stevens' Institute of Technology. 

286. Iowa City (Iowa).— •Director lows Weather Service. 

287. Minneapolis.— * Minnesota Academy of Natural Sciences. 

288. Kewhayen (Conn.)— ^Connecticut Academy of Arts. 

289. New York.— •American Chemical Society. 

290. „ •American Geographical Society. 

291. „ •New York Aciuiemy of Sciences. 

292. „ •New York Microscopical Society. 

293. „ •School of Mines, Columbia College. 

294. Philadelphia. — •Academy of Natural Science. 

295. „ •American Entomological Society. 

296. „ •American Philosophical Society. 

297. „ •Franklin Institute. 

298. „ •Second Geological Survey of Pennsylvania* 

299. „ •Zoological Society of Philadelphia. 
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800. Salem (Mass.) — *American Association for the Adrancement of 

Science. 

801. M ^Essex Institute. 

802. „ •Peabody Academj of Sciences. 

805. St. liOnis.— ^Academy of Science. 

804. San Francisco. — ^California State Mining Bureau. 

806. Washing^n. — * American Medical Association. 

806. „ ^Bureau of Education (Department of the Interior). 

807. „ •Bureau of Ethnology. 

808. „ ^Bureau of Navigation (Navy Department). 

809. „ *Chief of Engineers (War Department). 

810. „ •Chief Signal Officer (War Department). 

811. „ ^Commissioner of Agriculture. 

812. ,1 ^Director of the Mint (Treasury Department). 

813. „ •Hydrographic Office. 

814. „ •Office of Indian Affairs (Department of the Interior). 
816. „ *Ordnance Department. 

816. „ •Philosophical Society. 

817. „ •Secretary (Department of the Interior). 

818. „ •Secretary (Navy Department). 

819. „ •Secretary (Treasury Department). 

820. „ •Smithsonian Institution. 

821. „ •Surgeon-Qeneral (U. S. Army). 

822. „ •U. S. Coast and Geodetic Surrey (Treasury Depart- 

ment). 

323. „ •U. S. Geological Surrey. 

824. „ •U. States National Museum (Department of the In- 

terior), 

326. „ United States Patent Office. 

326. „ •War Department. 
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The Society's Rouse, Sydney, 
14, July, 1886. 
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MICROSCOPICAL SECTION. 

Preliminary Meeting, held 13 APBIL, 1885. 

Mr. G. D. Hirst in the Chair. 

It was decided to hold the meetings of the Section on the evenings 
of the second Monday in each month. The following gentlemen 
were elected office-bearers for the ensuing session: — Chairman: 
Mr. P. R. Pedley. Secretary : Mr. F. B. Kyngdon. Committee : 
Dr. Wright, Dr. Morris, Mr. G. D. Hirst, and Mr. Fraser. 

11 MAY, 1885. 
Mr. Pedlet in the Chair. 

Dr. Morris read a paper on the Phyllor^ra vastatrix, descriptive 
of the propagation, habits, and the injuries caused by this aphis to 
the vine. Several remedies were spoken of, and the use of sul- 
phate of iron recommended. Mr. Charles Moore narrated the 
progress of the pest in the Camden vineyards. Several slides of 
the insect were shown. 

Mr. Whitelegoe exhibited some preparations of mosses found 
in the neighbourhood of Sydney. 

Mr. Walker showed three species of an aphis parasitic on the 
Eucalyptus. 

Mr. W. H. Lake presented one of C. Fasoldt's micrometric 
rulings, from 5,000 to 120,000 lines to the inch, and exhibited a 
new tV water immersion objective, by the Bausch & Loml]^ Optical 
Ca, N. York. 

Dr. Wright's valuable gift of the Ross-Zentmeyer binocular 
microscope, and Mr. Hy. Sharpens presentation of illuminating 
and polarizing apparatus, were used for the first time. 

8 JUNE, 1885. 
Mr. Pedley in the Chair. 

A letter was received from Mr. Hy. Watts, of CoUingwood, 
Victoria, presenting a slide of fossil foraminif era from the miocene 
deposits of Victoria. 

Mr. W. H. Wooster, of Bolwarra, Victoria, wrote asking for an 
exchange of lists of the N.S.W. polyzoa. 
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Mr. Walker called in question the durability of glycerine 
mounts. Messrs. Pedlet and Hirst exhibited slides several 
years old showing no signs of injury. 

Mr. Whitelegge exhibited a series of slides showing the male 
and female flowers of the following genera of Cryptogamic plants, 
viz. : the CAara (Stoneworts) ; Jfete^cria (Liverworts); Archidium 
(Mosses) ; and Gleiclienia (Ferns). . 

Dr. Morris showed the following organisms, found by him in 
some sedimentary mud taken from the interior of a Sydney water 
main, viz. : A bacteria, a recurved sponge spicule and vegetable 
debris ', also, a slide of the bacillus of typhoid fever, taken from 
a patient, displayed by means of a new ^ homogenous objective, by 
Messrs. Powell & Lealand, having a numerical angle of 1'5. This 
splendid glass is catalogued by the makers at £35, 

Dr. Wright exhibited Swift's new microscope lamp, known as 
the Mayall-Nelson lamp ; also, a double-stained preparation of the 
bacillus of tubercle, taken from the sputa of a consumptive patient. 

Mr. Pedley showed a freshwater gathering from a pond in the 
Botanic Gardens, containing a new species of Melicerta. 

13 JULY, 1886. 
Mr. Pedley in the Chair. 
Mr. Whitelegge exhibited a perfect copy of Baker on the 
Microscope, published in 1742, and purchased for a small sum at 
a Sydney bookstall. 

Dr. Wright showed a slide, by Beck, London, of the comma 
bacillus of the cholera ; also, a slide, by MoUer, of the diatom 
Amphipleura lindheimeriiy and the new camera lucida designed 
by Schroder and made by Boss, London. 

10 AUGUST, 1885. 
Mr. Pedley in the Chair. 

Mr. W. H. Lane exhibited the microtome made by the Bausch 
and Lomb Optical Co., New York ; also, K Bausch's new self- 
centreing turn-table, with an attachment for cutting thin covers, 
and one of the professional series of objectives made by Wales, 
America, viz., -^^ water immersion ITO**. 

Dr. Wright exhibited, on behalf of Mr. Henry Sharpe, of 
Adelong, a parasite of the brush turkey, remarkable for the 
toothed-combed-like process of the inner sides of the tarsL 

U SEPTEMBER, 1885. 
Mr. Pedley in the Chair. 

Dr. Morris read a paper, entitled *' Notes on experiments witk 
highly refractive mounting media," illustrated by mounting several 
slides at the meeting with piperine and picric add ; he likewisa 



.PROCEEDINGS OF THE SECTIONS. 195 

showed two slides of diatoms sent him by Dr. Chase, America, 
one mounted in metallic silver and the other in Smith's media, 
which, as a slide, was completely spoilt by crystallization. 

12 OCTOBER, 1885. 
Mr. Pedley in the Chair. 

Mr. W. H. Lane presented a copy of the following work — 
"Pathological Mycology," by Drs. Woodhead <k Hare, of EdinburgL 

The new high-angled and immersion condensers purchased for 
the Society's instruments were exhibited. 

Mr. Pedley showed a slide of A, pellucida mounted in media, 
as recommended by Dr. Morris. 

16 NOVEMBER, 1885. 
Mr. Pedley in the Chair. 

Mr. Walker exhibited a new portable microscope, by Baker, 
London. 

Dr. Morris showed a slide of bacillus, taken from the intestines 
of a foal, a true pathological bacteria producing ulcers f in. 
diameter and eating through the true mucous membrane. This 
complaint seems to be epidemic throughout the Colony, young 
foals only being affected, suffering from lassitude and dying from 
exhaustion. 

Dr. Morhis exhibited slides of A, pelhccida mounted in tellu 
rium, thallium, chloride of tin, chloride of tin and chloride of 
thallium mixed. These media represent further investigations in 
highly refractive mounting media, and the one last named was 
considered to excel the tellurium mount which Dr. Morris ex- 
hibited at the general meeting of the Society' 

14 DECEMBER, 1885. 
Mr. Pedley in the Chair. 

Dr. Morris, in continuation of his investigation of highly re- 
fractive mounting media, illustrated his latest and most successful 
result by a slide mounted in a mixture of sulphur and disulphide 
of arsenic, prepared as follows : — Take equal parts of the above 
mentioned, add a small quantity (i of bulk) of biniodide of mer- 
cury ; fuse on a slip of mica ; sublime on the cover-glass ; re-melt 
on the cover-glass ; then mount in Canada balsam. 

Dr. Wright exhibited several slides of A. pellucida, mounted 
by Dr. H. H. Chase, of Geneva, New York, the latest and most 
successful of his series being mounted in realgar. This slide was 
carefully compared with Dr. Morris's latest, and the general opinion 
was that the Sydney slide was in every way quite equal. Dr. 
Wright also showed a slide, by Dr. Chase, of a new diatom, 
Cestodisctis dubiua, met with however by Dr. Morris in gather- 
ings from the waters of Port Jackson. 
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MEDICAL SECTION. 

The Medical Section of the Koyal Society held seven meetings 
during the Session of 1885 ,under the presidency of Dr. Mackellar. 

Tlie interest shown in the work of Section H by the Medical 
Profession is steadily increasing, the average attendance being 
twenty-four members per meeting, the largest eq ualling twenty- 
eight, and the smallest twenty-one. 

At these meetings, sixteen papers were read, many verbal com- 
munications made, and many interesting pathological specimens 
exhibited. 

During the past year, the Section has to deplore the loss of two 
of its most esteemed members, Dr. George Fortescue and Dr. Cecil 
Morgan, the former from typhoid fever, the latter from phthisis. 



THOMAS EVANS, M.RCS., 1 Hon Sees 
GEORGE HUBST, M.B., Lond. / "°°- ^'**^ 
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A Contribution to the Study of Heredity. 

By F. NpRTON Manning, M.D., Inspector-General of the Insane 
in New South Wales. 

IMead before the Uedieal Section of the Moyal Society of KS.JT., 
n July, 1885,'] 

Some time ago I commenced an inquiry into the family and life 
history of the idiotic and imbecile patients in the Hospital for 
the Insane at Newcastle, with the view of ascertaining the 
cause of the malady under which they were suffering, and 
especially how far hereditary mischief had a share in its pro- 
duction. I was soon met by a difficulty which had not occurred 
to me, in the impossibility of tracing the relations and friends of 
a large number of the patients. On searching the records, a very 
considerable proportion were found to be deserted children, who 
had been picked up as waifs by the police, and, after a short stay 
in the Benevolent Asylum or some kindred institution, had been 
sent to find a permanent home at Newcastle. Not long after the 
opening of the institution twenty cases were sent in one batch from 
the Benevolent Asylum, and in no one of these was the address of 
relatives or friends known. In other instances, it appeared that 
the children had been sent from home to the Ilospital upon the 
death of the relatives or friends immediately in charge of them, 
and that other relatives, if such there were, took no interest in 
them, made no inquiries about them, and did not reply to inquiries 
concerning them. Out of a total of 220 imbecile and idiot patients 
on the register in July, 1884 (I am excluding the dements and 
aged epileptics), the address of friends was known only in 140 
cases, or less than two-thirds. As I had to gain such information 
as I requii'ed mainly by correspondence with people probably far 
from well educated, possibly not over bright in intellect, and cer- 
tainly subject to all sorts of prejudices and fancies, I soon aban- 
doned the task I had set myself. Baffled in the larger and more 
comprehensive inquiry, I turned to the cases in which there were 
two or more of a family afflicted with mental weakness ; cases 
which possess a peculiar interest, as more likely to be constitu- 
tional and congenital in origin than accidental. 

The result of the inquiries made I now propose to place beforo 
you; and I may state at the outset that, though far more from as 
complete as could be wished, they have involved some labour 
and trouble, and in some cases necessitated the intelligent and 
confidential assistance of the police, through the courtesy of Mr. 
Fosbery, the Inspector-General. From twenty-one families, with 
a total of eighty-two children — forty-eight males and thirty-four 
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females — I found under cai-e fifty idiot and imbecile children — 
twenty-nine males and twenty-one females. Two families had 
four imbecile children each, four families had three each, and the 
remaining fifteen had two each, receiving asylum treatment and 
care, whilst other membei*s of these families, remaining at home, 
were reported as feeble-minded. I have divided these fifty 
children into four groups. 

The first of these I may dismiss at once with the statement that 
it contains six individuals — four male and two female — from three 
families ; that all, though under hospital care, are imbecile* in a 
comparatively slight degree ; and that the only information I 
could obtain was they were the only children of their respective 
families. No information was obtainable as to the cause of the 
imbecility, the consanguinity of parents, or the insanity or 
neurosis of relatives. 

In the second group are three children — two boys and a girl — 
all imbeciles of a low grade. They belong to a family of three 
boys and five girls — and the mother writes as follows : — " The 
cause in the first boy was my getting a sunsti'oke whilst pregnant ; 
the second boy was afHict-ed through my being thrown from a 
horse whilst pregnant ; and the girl from my helping my husband to 
fall a tree whilst pregnant. All the other children are sound in 
intellect. My husband and myself were in no way related, 
neither of us have been subject to fits, and, as far as I know, none 
of our people (my husband's relatives or my own) were subject to 
insanity or weak in mind." The letter is well written, and, apart 
from the fancies as to causation, strikes one as that of an intelli- 
gent woman. Some further inquiries served to establish the fact 
that no near relatives — that is, either brothers, sisters, father, or 
mother — of either parent had been insane. Little or nothing was 
known of the grandparents and uncles and aunts of the parents, 
and it is possible that hereditary influence might have been ascer- 
tained could further infoiiuation have been obtained. As the 
matter stands, we have three badly imbecile children in a family 
of eight; no known — certainly no close — hereditai-y influence, 
and no marriage of near kin, and the group is as you will see, in 
these respects, exceptional. 

In the third group are twenty-six children — eleven males and 
fifteen females — all imbecile or idiotic, and belonging to twelve 
families, in which, up to thistime, the total number of children is forty- 
four — twenty-five males and nineteen females. Unhappily, some 
of these families ai'e still increasing ; but, so far, we have eleven 
out of twenty-five males, and fifteen out of nineteen females, so 

* I use the term imbecile when the patients can speak, and idiot when 
they do not possess this power, and are so far lower in the mental scale. 
The distinction is a useful and practical one. The degree of imbecility or 
idiocy, of course, varies mnch in different cases. 
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far imbecile or idiotic as to need hospital care. Of the mental 
condition of the children not under care I have no means of judging, 
but I have information that four are badly deformed, one is a 
dwarf and is being exhibited as such in a show, and three have 
supernumerary fingers and toes. 

In none of these twelve families, so far as I can learn, are the 
parents closely related, but in all there are insane relations, more 
or less close, and in five of them there has been a veritable inter- 
marriage of disease, there being insanity on both sides. In these 
five families there are eighteen children — ten males and eight 
females, and twelve of these — ^four males and eight females — are 
imbecile and idiotic ; so that two-thirds of the total and every 
female are afflicted, and among them are to be found all the badly 
idiotic patients in this group. In the seven families in whidi 
insanity has been traced only on one side, there are twenty-six 
children — ^sixteen m ales and ten females — and, of these, fourteen — six 
males and eight females — are imbecile, the propoHion being over 
a half, and the females, as in the other cases, showing a larger pro- 
portion than the males. 

I have placed all these cases in a tabulai* form, showing the 
insane relations in each. Some of these were peculiar, and of 
special interest. 

In case 5, a paternal uncle and the paternal grandmother, and 

also a maternal uncle, were insane, and two out of the 

three died in Gladesville. In this case the whole family. 

four in number, were idiots of a low type, crippled, and 

unable to walk. 

In case 6, the father was insane and deformed, and the 

mother was epileptic and occasionally insane. The 

family consists of three children — two females, both 

imbecile and one deformed, and one male, a dwarf. 

In case 8, two maternal uncles were insane and under 

care at Gladesville ; a maternal cousin is an imbecile at 

Newcastle, and a paternal cousin was in the same 

institution. Two out of four children are imbecile. 

In case 15, the maternal grandmother was for some time 

at Gladesville; five maternal uncles were incurably 

insane and under hospital care, and a sixth maternal 

uncle had been four or five times under treatment for 

short periods. There are two children only in the 

family, and both are imbecile. 

The peculiar sympathy which people who are neurotic and 

have a tendency to insanity feel for each other often results in 

marriage. I have on several occasions had husband and wife 

under my care at the same time for marked insanity ; and the 

peculiarities of persons who come as visitors to their wives and 

husbands when patients in hospitals for the insane are most 
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remarkable, and occasionally lead to the conclusion that the less 
insane member has been placed under care, and the more insane 
left at larga Our Chairman will i*emember a case in which he 
was asked, with me to give an opinion as to the mental condition 
of a husband ; and in the course of our inquiries we found that 
two other medical practitioners had been asked some time before 
to express a like opinion as to the wife ; and I can recall more 
than one similar experience. 

I am by no means certain that I have been able to ajsoertain all 
the insane relations in these twelve families ; indeed, it is highly 
probable that I have not, for the family tree in this Colony exists, 
for the most part, only in an undeveloped and shrubby state, and 
the family annals are little subject to correction by the village 
gossip or the "oldest inhabitant" 

How difficult it is to obtain trustworthy information in these 
cases may be judged from the fact that, in one case, a mother 
denied all knowledge of insanity in the family, though four 
members were under asylum care, and persistently attributed the 
mental condition of one of her childi-en to fright, caused by a 
goose flying over its head when fourteen months old. 

In the fourth group were fifteen children — thirteen males and 
two females — from five families, with a total of twenty-four 
children — fifteen males and nine females. In two cases I was 
able to ascertain that there was insanity in the family, and in the 
whole of the cases the parents were closely related. In two 
instances they were first cousins, and in the remaining three, after 
patient inquiry made through confidential channels, I obtained 
convincing evidence that they were, in each instance, brother and 
sister. In one instance they left England to avoid remark, and 
accounted for their curious likeness to each other by describing 
themselves, both on board the ship in which they came to the 
Colony and subsequently, as first cousins, but of their closer 
relationship there was no doubt The father died a short time 
ago, and the mother is bed-ridden from paralysis. Both are 
described as dull in intellect. 

In the second case, a Magistrate of the Colony writes : — " The 
man is sober and steady, and the woman who cohabits with him 
is generally known as his sister. Their mother, now ninety-five 
years of age, lives with them, and is feeble both in body and mind, 
the latter possibly from her great age. Besides the three idiot 
children, thet*e are four others — a son and a daughter who are 
married, and two unmarried girla All of these, as well as the 
parents, are more or less simple, and in the children at home 
mental weakness is quite visible. Humane persons have, on 
several occasions, sought to take action as i*egards the parents, but 
found the law contained no provision for such cases. They are 
generally avoided by their neighbours, who hold little intercourse 
with them." 
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In the third case, the parents are described as uneducated, and 
below par in intellect and low type. 

With the exception of the woman 95 years of age above men- 
tioned, nothing could be learned as to the grandparents or other 
relations of the children, nine in number, three belonging to each 
family, who were the product of sexual intercourse between brother 
and sister. It is somewhat remarkable that the whole nine were 
idiots of the lowest type, dirty in habits, unable to utter an articu- 
late sound, and so paralyzed and deformed as to be unable to walk. 

In connection with these cases, I may mention that Dr. 
Bemiss (whose inquiries in this direction are well known, and who 
publish^ a summary of them in the second volume of the *' Transac- 
tions of the American Medical Association") obtained particulars of 
thirty-one children bom in the United States of brother and sister, 
or parent and child, and of these, twenty-nine wore defective in one 
way or another, nineteen were idiotic, one epileptic, five scrofulous, 
and eleven deformed ; and the same inquirer found that of 
2,778 children bom of first cousins, 793 were defective, 117 deaf 
and dumb, sixty-three blind, 231 idiotic, twenty-four insane, forty- 
four epileptic, 189 scrofulous, and nine defonned. 

The question of the full proportion of idiocy and imbecility due 
tohereditaiy influence is an interesting ona Forty-one of the 
cases I have mentioned appear to be so due, and I have knowledge 
of twenty-five other cases in the Hospital at Newcastle in which 
there is family insanity, making sixty-six cases out of 220, or 
somewhat less than one-third. If full information could be 
obtained, I am c-onvinced that almost if not quite half of the 
cases could be traced to hereditary insanity or mental weakness. 

The cases of which I have given particulai-s go towards 
proving — 

1st. That idiocy, in a large proportion of cases, is not an acci- 
dent, but is due to hereditary influence, and is the result of the 
natural laws governing this. Of the certainty of these laws and 
the importance of their bearing on the facts of human life we 
have a full conviction, though we are unable exactly to define 
their processes ; and the pathological action of hereditary influence 
is as difficult and obscure as the physiological action thereof. 

2nd. That cases of direct heredity of imbecility or idiocy are 
fully as common as those in which it is transmitted in the collate- 
ral or reversional form, which is opposed to the view of Dr. Seguin, 
a great authority on this subject, who remarks — " I have not, to 
my knowledge, ever had to attend an idiotic son of an idiot, or even 
the son of a man of weak intellect, but I have often found in the 
family of one of my patients an aunt, or much oftener, a grand- 
father, afflicted with idiocy, or at least imbecility." 

3rd. That double heredity is, as might be expected, much more 
potent than where the taint exists on one side only. 
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4th. That whilst there id abundant evidence that the chief 
varieties of mental malady are themselves transmissible, nervous 
disorders are often transformed in their transmission, and that the 
metamorphoses of heredity are perplexing. A family whose head 
has died insane or epileptic does not of necessity consist of luna- 
tics and epileptics but the children may be idiots, paralytics, or 
scrofulous. What the father transmits is not insanity, but a 
vicious constitution, which manifests itself under various forms ; 
or, to quote Dr. Morel* — "We do not mean exclusively by heredity 
the very complaint of the parents transmitted to the children, 
with the identical symptoms observed in the progenitors, but the 
transmission of organic dispositions. Psychologists have frequent 
occasions for observing this hereditary transmission, and the 
various transformations which are exhibited in the descendants. 
A neuropathic state of the parents may produce in the children an 
organic disposition which will result in mania or melancholy — 
nervous affections which, in turn, may give rise to more serious 
degeneracy, and terminate in the idiocy or imbecility of those who 
form the last link in the chain of hereditary transmission.'' 

5th. That unions between blood relations influence idiocy and 
imbecility more than they do the acquired forms of insanity, or 
those which show themselves after childhood. 

The fourth group is an interesting one, as tending to raise the 
question of the influence of consanguineous marriage ; bat I am 
inclined to think that the cases in no way militate against the 
conclusions arrived at by Huth, in his elaborate volume on the 
marriage of near kin, which may be thus briefly stated : — 

Consanguineous marriages, by the mere fact of consanguinity> 
and irrespective of any inheritance, are not injurious to offspring; 
and in the marriage of two relatives, both perfectly healthy, and 
living under healthy conditions, and whose families are perfectly 
healthy, the children born will probably be healthy. 

In addition to the facts stated in proof of this conclusion in 
Huth's work, I may mention one which has recently come to my 
knowledge. In 1858 two families named Young, numbering sixteen 
in all, descended from the mutineers of the " Bount)-" and their 
Ot'iheetian wives, returned from Norfolk Island to their old home 
at Pitcairn. The children were all first cousins on their father's 
side, and their ])arents were all closely related. In 1863 a further 
migration of the Young family, with a family named Christian, 
and one individual named Buffet — in all thirty persons — ^took 
place from Norfolk Island to Pitcairn, all these being closely 
related to each other and to the former swarm. In 1882 the 
number of inhabitants on Pitcairn had risen from forty-six to lOi, 
the increase being, with two or three exceptions, due to births 

* Traits des d^g^n^rescences do Teip^co humaine. 
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on the island; and Captain Bouverie Clark RN. , who then visited the 
place and specially examined the children at my request, reported 
that there was no case of idiocy, imbecility, or weakness of intel- 
lect, or deformity among them. 

In ordinary life, however, and in ordinary conditions, it is 
difficult to find persons in perfect health, and with no imperfec- 
tions, physical or mental, to be transmitted It is well known 
that any morbid tendency existing in each parent is transmitted 
with great certainty, and usually in intensified degree, to the 
offspring. Kelations, of course, must more frequently than stran- 
gers, possess the same constitutional condition, and, as has been 
said, "consanguinity raises heredity to the highest power." It is 
more than probable that in the cases I have brought under your 
notice, we have an intermarriage of disease in its worst form. In 
the cases of incestuous union, all the parents are described as more 
or less weak-minded; and the very fact of their seeking such unions, 
in the conditions of life as they now are, is in itself evidence of 
scant intellectual development and blunted moral feelings. 

If I had been able to devote the necessary time to the subject, 
I should have been glad to discuss the interesting question of the 
connection between bodily deformity and intellectual defect. 
Such deformity accompanies idiocy, not only in the shape of 
paralysis, and the wasting and contortions consequent on this, but 
in absence, imperfection, or reduplication of limbs or organs, 
ranging from simple webbing of the fingers or supernumerary 
digits to the most hideous malformations. I cannot now, however, 
enter on this. In 571 cases of idiocy collected by Dr. Howe, 
twenty-one were blind and had deformed eyes, twelve were deaf, 
twenty-three had deformity of mouth and nose, fifty-four deformed 
hands and feet, and ninety-six were paralyzed in some parts ; and 
every asylum for the imbecile and idiotic afibrds numerous 
instances of this kind, which add not a little to the painful aspect 
of the inmates. 

The practical conclusions which we may, I think, draw from the 
facts I have placed before you are — 

1st That the marriage of persons who are or have been insane, 
or who come of families in which insanity is known to exist in a 
pronounced form, should — except under special circumstances — '■ 
be discouraged, as likely, in addition to the dangers of direct 
heredity, and the production of progeny apt to develop insanity, 
to produce idiotic or imbecile children. 

2nd. That the intermarriage of persons from neurotic or insane 
families, and the marriage of near kin, especially when there is 
mental peculiarity of any kind, should be discountenanced in every 
possible way, as almost certain to result in insane or idiotic 
offspring; and 

3. That we, as medical men, have a duty to perform in this 
matter by pointing out tke eiilu likely to result from such unions. 
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ABSTRACT OF THE METEOROLOGICAL OBSERVATIONS 
TAKEN AT THE SYDNEY OBSERVATORY. 



GOVERNMENT OBSEEVATOBY, SYDNEY. 

Latitudx, 88* Sr n"; Lonoitudb, 10)> 4- 60-81* ; Maoxric Varution, 0* 86' 87^ £u( 
Heiffht Above Meui BM-leyel, 146 feet 

JANTJAET, 1885.— Gkhebal Abstsact. 

Barometer Highest Beading 80*129 on the Sath. 

At 82° Fabt., but not oorrected to sea-lereL 

Lowest Beading 29'4i6 on the 17th. 

Mean Height 29'807 

(Being 0-042 inch greater than that in the same month on an aTenge of the preceding 20 years.) 

Wind Greatest Presstire ... 18*5 Ibe. on the 8th. 

Mean Pressure 0*7 lb. 

Number of Days Calm ... 
Freyailing Direction ... E.N.E. 
(Prevailing direction during the same month for the preceding 26 years, N.E.) 

Temperature Highest in the Shade ... 96*7 on the 9th and 8l8t. 
Lowest in the Shade ... 660 on the 28th. 

Greatest Bange 81*1 on the 81st. 

Highest in the Sun ... 1542 on the 9th. 
Lowest on the Grass ... 50*7 on the 29th. 
Mean Diurnal Bange ... 18*7 
Mean in the Shade ... 72*5 
(Being 1 -2 greater than that of the same month en an avenge of the preceding 26 years.) 

Humidity ... Greatest Amount ... 960 on the 24th. 

Lea»t 80'0 on the 9th. 

Mean 72*1 

(Being 0*4 lets than that of the same month on an average of the preceding 20 years.) 

Rain Number of Days 19 rain and 4 dew. 

Greatest Fall 1*560 inches on the 12th. 

rrM^\ TToii / 2*055 „ 65 ft. aboye ground. 

loiaiJJau 1 8-925 „ 15 in. above ground. 

(Being 0*388 mch greater than that of the same month on an average of the preceding 26 years.) 

Evaporation Total Amount 4*688 inches. 

Electricity ... Number of Days Lightning 7 

Cloudy Sl^..* Mean Amount 7 5 

Number of Clear Days ... 

Meteors ... Number observed ... 

Bemarkf, 
Mean barometer at Sydney has been slightly above the average, and the tempera- 
ture has been 1*2 greater than the average. Nearly 4 inches of rain fell in Syaney. 
In the Colony, generally, the early part of the month was very dry, but about the 
middle light rains fell at many places, and on 24th and following days one of the 
finest rain storms on record here passed over the Colony. Coming in on the N.W. 
comer, it spread out over the greater part of the Colony ; west of the Darling from 
9 to 11 inches feU, other places not so heavy ; the rain fell steadily in from 80 to 40 
hoursi and did not cause floods. 
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aOVERNMENT OBSERVATORY, SYDNEY. 

LATiTin)B, sy 61' 41^ ; LoNOiTT'DB, 10'» 4« 60-81' ; Haokstic Yasiatiok, y 85' 87* East 
Height above Mean Sea-level, 146 feet. 

rEBElTAEY, 1885.— General Abstract. 

Barometer ... Highest Reading 30*026 on the 22nd. 

At 32° Faht., but not corrected to sea-level. 

Lowest Reading 29*393 on the 7tli. 

Mean Height 29'755 

(Being 0*050 inch leas than that in the some month on an average of the preoediqg 26 years. 

Wind Greatest Pressure ... 12*5 lbs. on the 20th. 

Mean Pressure 0*6 lb. 

Number of Days Calm ... 
Prevailing Direction ... N.E. 
(P^e^'ailing direction dimng the same month for the preceding 26 years, S. 

Temperature Highest in tlie Shade ... 92*1 on the 20th. 
Lowest in the Shade ... 57'7 on the 10th. 

Greatest Range 22*4 on the 20th. 

Highest in the Sun ... 143*9 on the 20th. 
Lowest on the Grass ... 46*3 on the 9th. 
Mean Diurual Range ... 13*8 
Mean in the Shade ... 72'7 
(Being 1^ greater than that of the same mouth on an average of the preceding 26 years.) 

Humidity ... Greatest Amount ... 97 on the 17th. 

Least 410 on the 9th. 

Mean 71*5 

(Being 2*9 less than that of the sune monUi on an avenge of the preceding 26 years. 

Rain Number of Days 9 rain and 5 dew. 

Greatest Fall 0*377 inch on the 13th. 

TotelFall (Jt?5 " 65 ft. above ground, 

t l*60o „ lo in. above ground. 
(Being 4*031 inches less than that of the same month on an average of the preceding 26 years.) 

Evaporation Total Amount 3*282 inches. 

Electricity ... Number of Days Lightning 6 

Cloudy Sl^.-. Mean Amount 6*0 

Number of Clear Days ... 2 

Meteors ...Number observed ... 



RemarJcf. 
Barometer this month was 0*050 below the avoroge, and the temperature 1*9 
greater than the average . Only 1*605 rain fell in Sydney, being 4 inches below the 
average fall for tliis month. On the 20th the wind pressure rose to 12*5 lbs. on the 
square foot. 
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GOVERNMENT OBSERVATORY, SYDNEY. 

Latitudb, 83* 51' 41" ; LoHomrDB, 10>» 4* 60*81' ; Maokbtic Variatioji' ' 35' 37" Eaat 
Height above Mean Sea-lerel, 146 feet 

MAECH, 1885. — Gtebtebal Abstbact. 

Barometer ... Highest Beading 80064 on the 22nd. 

At 32^ Faht., bat not corrected to sea-level. 

Lowest Beading 29'297 on the 12th 

Mean Height 29*822 

(Being 0*070 inch less tlian that in the same month on an average of the preceding years. 

Wind Greatest Pressure ... 8*4 lbs. on the 12tb, 16tL, and 19th« 

Mean Pressure 0*5 lb. 

Number of Days Calm ... 
Prerailing Direction ... N.E. 
(Prevailing direction during the same month for the preceding 26 years N 

Temperatnre Highest in the Shade ... 920 on the 12th. 

Lowest in the Shade ... 56*6 on the Ist and 2nd. 

Greatest Range 25*5 on the 17th. 

Highest in the Sun ... 189*1 on the 12th. 
Lowest on the Grass ... 48*9 on the 15th. 
Mean Diurnal Bange ... 13*1 
Mean in the Shade ... 69*2 
(Being 0*1 less than that of the same month on an average of the preceding % years.) 

HtLmidity ... Greatest Amount ... 95*0 on the 20th. 

Least 25*0 on the 12th. 

Mean 71*6 

(Being 4*4 less than that of the same month on an average of the preceding 26 years.) 

Saill Number of Dajs ... ... 15 rain and 5 dew. 

Greatest Fall 0890 inches on the 1st. 

Total Fall (^111 " 65 ft. above ground. 

(, 1*899 „ 15 m. above ground. 

(Being 2*038 inches less than that of the same month on an average of the preceding 26 years.) 

Evaporation Total Amount 2*251 inches. 

Mectricity ••• Number of Days Lightning 3 

Cloudy Slqr ••• Mean Amount 6'4 

Number of Clear Days ... 4 

Meteors ... Number observed ... 

Memarks. 

Mean barometer read 0*070 inch above the average ; prevalent winds were light 
north-easterly. Mean temperatnre came very close to the average, but on the 12th 
the shade temperature rose to 920. Bainfall, only 1*899 incli, or nearly 3 inches 
below the average. In the country, generally, the rainfall for March has been very 
low ; at a few places, however, in the Northern districts good rain fell, but only 
over a limited area. In the Southern districts many places have had another veiy 
dry month. Still the total rainfall of first three months of 1885 compare favourably 
with that of the same period in 1884, owing to the very heavy rains in January. 
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GOYEBNMBNT OBSEBVATOEY, SYDNEY. 

Latrudi, 88* 61' 41" ; Lonoitudb, 10^ 4- 60-81* ; Maoxric Vaeiation, 9* SS* 87" E . 
Height above Heui Sea-level, 146 feet 

APRIL, 1885. — General Abstract. 

Barometer — Highest Beading 80'271 on the 28th. 

At 82° Eaht., but not corrected to sea-lerel. 

Lowest Beading 29636 „ on the 15th. 

Mean Height 80*052. 

(Being 0120 inch greater than that in the Mine month on an average of the preceding 26 y • 

Wind Greatest Pressure ... S4, lbs. on the 17th and 27th. 

Mean Pressure 0*6 lb. 

Number of Days Calm ... 
Prevailing Direction ... N.E. 
(Prevailing direction daring the same month for the preceding 26 years, W.) 

Temperature Highest in the Shade ... 77*3 on the 14th. 

Lowest in the Shade ... 47*9 on the 29th. 

Greatest Bange 21*1 on the 29th. 

Highest in the Sun ... 125 3 on the llth. 

Lowest on the Grass ... 431 on the 29th. 

Mean Diurnal Bange ... 12*4 

Mean in the Shade ... 64*6 
(Being 0*2 greater than that of the same month on an average ot the preceding 26 years.) 

Humidity ... Greatest Amoimt ... 9 i'O on the 14th. 

Least 53*0 on the 15th. 

Mean 746 

(Being S-0 less than that of the same month on an average of the preceding 26 years.) 

Bain Number of Days 12 rain and 8 dew. 

Greatest Fall 0*301 incites on the 18th. 

TM^^ TT.n { ^'^^^ " ^ ^^' *^^^® ground. 

lotalJJall ^ j.^Q^ ^^ 15 in. above ground. 

(Being 5*361 inch less than that of the same month on an average of the preceding 26 years.) 

Evaporation Total Amount 3*240 inches. 

Electricity ... Number of Days Lightning 2 

Cloudy Sky ..• Mean Amount 63 

Number of Clear Days ... 2 

Meteors ••• Number observed ... 

Remarks, 

The Barometer this month has again read above the average this time by 0120 
inch, the temperature being about the average. The month has been very dry in 
Sydney, and in the country the rain record is a very poor one. lilany of the stations 
report less than an inch, some le^s than half an inch. In the Northern coast districte 
good rains fell. A little rain fell in the North-western districts, and rome along the 
Murray ; but the want of rain has not been so much felt as it would have been but 
for the small quantity of wind which passed by. 
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GOVERNMENT OBSERVATORY, SYDNEY. 

Latitudi 88* 61' AV ; LoNorruDB, 10'' 4> 60*81* ; MAommo Variatioh, 0* 86' Vi" EuL 
Height above MeMi Sea-level. 146 feet 

MAY, 1885. — GtESERAL Abstiuct. 

Barometer ... HigheBt Reading 80*226 on the 11th. 

At 82^ Faht., hut not corrected to sea-leTcL 

Lowest Reading 29*667 on the 7th. 

Mean Height 29*999 

(Being 0-001 inch greater than that in the nme month on an aventge of the preceding fi6 yean.) 

Wind Oreatest Presrare ... 8*4 Ihs. on the 7th. 

MeanPreeeure 0*2 lb. 

Number of Days Calm .•. 
Prevailing Direction ... W.S.W. 
(Prevailing direction daring the same month for the preceding 80 yeers, W.) 

Temperature Highest in the Shade ... 77*8 on the 5th. 
Lowest in the Shade . . . 46*2 on the 20th. 

Greatest Range 281 on the 15th. 

Highest in the Sun ... 118*2 on the 5th. 
Lowest on the GtnM ... 88*1 on the 20th. 
Mean Diurnal Range ... 15*5 
Mean in the Shade ... 60*0 
(Being 1*6 greater than that of the same month on an aventge of the preceding 26 years.) 

Humidity ... Greatest Amount ... 92*0 on the 6th. 

Least 89*0 on the 22nd. 

Mean 72*4 

(Being 8*7 less than that of the same month on an avenge of the preceding 20 years.) 

Rain Number of Days 5 rain and 18 dew. 

Greatest Fall 0*058 inch on the 8th. 

T«fAi Foil f ^*^^ »» ^ ^^- *^^® ground. 

•^^**^**^ 1 0*214 „ 15 in. abore ground. 

(Being 6*082 inches less than that of the same month on an average of the preceding 20 yeara) 

Evaporaticm Total Amount 2*880 inches. 

Electricity ... Number of Days lightning 

Cloudy Slgr ••• Mean Amount 4*8 

Number of Clear Days ... 8 

Meteors .>• Number observed ... 



Remarks, 

Barometer has again been nearly a tenth of an inch aboTe the ayeraj^ ; and the 
temperature also has been hieh — 1*5 greater than the arerage. Excepting the Port 
Macquarie district, the rain this month has been very light throughout the Colon j ; 
nearlj everywhere less than an inch has been recorded. At S^ney the record is 
onlj 0*214 inch, and in the district all round the dtj the want of water is getting 
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OOVERNMENT OBSBBVATOBY, SYDNBY. 

Latitudb, S3* 51' 41'' ; Loxgitdvb, 10^ 4" 60-81* ; MAommc Vabiatiox, V 86' S7' Eut 
Height above Mean Se»-level, 146 feet 

JUNE, 1S85. — GbkebjlL Abstbact. 

Barometer ... Highest Beading 30*297 on the 9th. 

At 32° Faht., but not corrected to sea-lerel. 

Lowest Reading 29*572 on the 15th. 

Mean Height 29*938 

(Being O-Oie inch greater than that in the same month on an avenge of the preceding 26 yma,) 

Wind Greatest Premure ... 101 lbs. on the 16th. 

Mean Pressure 0*8 lb. 

Number of Days Calm ... 
Prevailing Direction ... W. 
Prevailing direction during the tame month for the preceding 26 yean» W.) 

Temperatare Highest in the Shade ... 69*7 on the let. 

Lowest in the Shade ... 406 on the dOth. 

Greatest Bange 19*7 on the 3rd. 

Highest in the San ... 108*8 on the 16th. 

Lowest on the Grass ... 34*4 on the 3rd. 

Mean Diurnal Bange ... 11*2 

Mean in the Shade ... 54*4 
(Being 0*1 greater than that of the same month on an avenge of the preceding 26 yean.) 

Htuniditv . . . Greatest Amount 1000 on the 12th, 18th, 22nd, 23rd, 

and 24th. 

Least 440 

Mean 761 

(Being 0*4 lets than that of the same month on an average of the preceding 26 years.) 

Bain Number of Days 16 rain and 5 dew. 

Greatest Fall 4 845 inches on the 24th. 

T^fai TT-ii / 12-649 „ 65 ft. above ground. 

AocaiJjaiJ \ 16*296 „ 16 in. above ground. 

Being 11*110 inches greater than that of the same month on an avenge of the preceding 26 yean.) 

Evaporation Total Amount 1*892 inches. 

Electricity ... Number of Days Lightning 3 

Cloudy Sky ... Mean Amount 5*0 

Number of Clear Days ... 7 

Meteors ... Number observed ... 

Remarks, 

Barometer and thermometer this month have been near the arerage; and the 
ndnfall at Sydney very heavy — 16*296 inches. On the coast about Sydney rery 
heavy rain has faUea, but only over a very limited area idong other parts of tlie 
ooas^ and also on the mountains inland the fall has been moderate; but some 
places have had a very dry month, particularly in the south-west of the Coloity, 
where at one station the total rainfall for the six first months of the year waa only 
3*43 inches. 
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GOVERNMENT OBSEEVATOEY, SYDNEY. 

LAxmmi, 83' 61' il* ; LoxemmB, 10^ 4» 50'81* ; MAeNsnc Varutio5, 0* 35' 37" EMt 
flei«rht above Mean Ses^level, 146 feet 

JULY, 1886. — G-EKEBAL Abstract. 

Barometer ... Highest Beading 30 358 on the SOth. 

At 32'' Faht.« but not corrected to sea-lerel. 

Lowest Eeading .... ... 29 615 on the 26th. 

Mean Height .... ... 30037 

(Being 0*090 indi greater than that in the same month on an average of the preceding 26 years.) 

Wind Ghreatest Pressnre ... lOllbs. on the 28th. 

Mean Pressure ... - ... 0-4 lb. 
Number of Dajs Calm ... 
Prevailing Direction ... W. 
(Prevailing direction during the same month for the preceding 26 yean, W.) 

Temperature Highest in the Shade ... 647 on the 25th. 
Lowest in the Shade ... 42*6 on the 2nth. 

Cf^reatest Eange 19*7 on the 11th. 

Highest in the Sun ... 1070 on the 26th. 
Lowest on the Orass ... 35*3 on the 3rd. 
Mean Diurnal Eange ... 120 
Mean in the Shade ... 52*8 
^Bcing 0'4 greater than that of the same month on an average of the preceding 26 years.) 

Humidity ... G-reatest Amount ... l(X)-0 on the 18th, 22nd, and 30th. 

Least 490 on the 26th. 

Mean 80*7 

(Being 6*6 greater than tliat of the same month on an average of the preceding 26 years.) 

Eain Number of Days 20 rain and 6 dew. 

Greatest Fall ... ... 2*250 inches on the 23rd. 

rp«f«i TT-n f 5*391 „ 65 ft. abore ground. 

lotaiJ^aii.. ... ^ ^.^j ^^ 15 in. abore ground. 

(Behig 3-346 inches greater than that of the same month on an average of the preceding 26 years.) 

Eyaporation Total Amount 1*669 inches. 

Electricity ... Number of Days Lightning 

Cloudy Slqr ••• Mean Amount 5*6 

Number of Clear Days ... 6 

Meteors ... Number observed ... 

Semarks. 

Mean barometer this month was 0*090 above the arerago, uith preyailing westerly 
winds. The month of July has been a very dry one in all parts of the Ck>lony 
except the coast districts from Bodalla to Manning River; the heariest fall was 
recorded in and about Sydney, where it amounted to 7*45 inches. Of the 414 
etations reporting rain, 270 reported less than half an inch. 
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GOVERNMENT OBSERVATORY, STDNEV. 

LATmjDB, 88* 61' 41^; Lokoitudb, 10^ 4" 60*81* ; Maovbtio Vaxutiok, 0* 85' 87* East 
Height above Mean 8e»-level, 146 feet. 

AUGUST, 1885.— Gbnebal Abstbact. 

Barometer ... Highest Reading 80*249 on tiie 25tli. 

At S^"* Faht., but not corrected to sea-lerel. 

Lowest Reading 29*419 on the 14th. 

Mean Height 29*906 

(BeiDg 0H)28 inch less than that in the same month on an avenge of the preceding 26 yeon.) 

Wind Greatest Pressure ... 25*9 lbs. on the 7th. 

Mean Pressure 0*5 lb. 

Number of Days Calm ..• 1 
Prerailiog Direction ... W. 
(Prevailing direction during the same month for the preceding 26 yean, W.) 

Temperature Highest in the Shade ... 81*9 on the 29th. 

• Lowest in the Shade ... 42*8 on the ISth and 25th. 

Greatest Range 80*7 on the 29lh. 

Highest in the Sun ... 124*0 on the dOth. 
Lowest on the Grass ... 38*2 on the 13th. 
Mean Diurnal Range ... 17*0 
Mean in the Shade ... 670 
(Being 2-0 greater than that of the same month on an avenge of the preceding 26 yean.) 

Humidity ... Greatest Amount ... 98*0 on the 2nd. 

Least 32-0 on the 14th and 30th. 

Mean 63*6 

(Being 8*4 less than that of the same month on an average of the preceding 26 yean. 

Bain Number of Days 6 rain and 6 dew. 

Greatest Fall 0*011 inch on the 25th. 

Tnf^lFftll rOOOe „ 65 ft. above ground. 

lotaiJJail ^Q.^^ ^^ 15 in. above ground. 

^Being 2-910 inches less than that of the same month on an avenge of the preceding 26 years.) 

Evaporation Total Amount 2002 inches. 

Electricity ... Number of Days Lightning 1 

Cloudy Slgr •*• Mean Amount 27 

Number of Clear Days ... 12 

EEeteors ..• Number observed ••• 

Memarks, 

On the 7th of August a heavy S.S.W. gale blew at Sydney for 8 hours, and the 
greatest pressure recorded during the tim<i was 25*9 tbs. on the square foot. The 
Tainfall this month has been very light ; over great part of the Colony less than 
0*50 has fallen, and in and near Sydney the drought has been very severe, the fall 
being less than in any previous August during 27 years. At a few of the stations 
moderate rain fell, i.e,, from 1 to 2 inches, but at no station lias the ralofall been 
sufficient, after the continued dry weather, to gire a good sui-^iii o( w.iLer and grass. 
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GOVERNMENT OBSERVATOET, SYDNEY. 

liAfiTUDi, 83* sr 41^ ; LoKoiTvoB, 10^ 4- 50-81- ; MAonno VAUAnoir, 0* 86' 87* EmL 
Heiffht above Meui Se»-level, 146 feet 

SEPTEMBEB, 1886.— General Abbtbact. 

Barometer ... Highest Reading 30*388 on the 7th. 

At 82^ Faht., but not corrected to Bea-lerel. 

Lowest Reading 29*518 on the 26th. 

Mean Height 29*966 

(Being 0«C68 inch greater than that in the aame month on an average of the preceding 86 yean. 

Wind Greatest Pressure ... 110 lbs. on the 27th. 

Mean Pressure 0*5 lb. 

Number of Da js Calm ... 
Prevailing Direction ... N.E. 
(Prevailing direction during the aame month for the preceding 86 yean, W.) 

Temperature Highest in the Shade ... 80*5 on the 5th. 
Lowest in the Shade ... 45*8 on the 7th. 

Greatest Range 29*2 on the 4tb. 

Highest in the Sun ... 126*6 on the 22nd. 
Lowest on the Grass ... 36*1 on the 4th. 
Mean Diurnal Range ... 16*5 
Mean in the Shade ... 61*7 
(Being 8-0 greater than that of the same month on an average of the preoeding 26 yean) 

Humidity ... Greatest Amount ... 96*0 on the 23rd. 

Least 25*0 on the 4th. 

Mean 65*0 

(Being 6*0 lets than that of the same month on an average of the preceding 26 years.) 

Bain Number of Days 8 rain and 6 dew. 

Greatest Fall 0'185 inch on the 27th. 

T«»«i 17-11 r0S89 „ 65 ft. above ground. 

±oiaiuau \0667 „ 15 in. above ground. 

(Being 2*580 inches leas than that of the aame month on an average of the preceding 26 yean) 

Evaporation Total Amount 2*502 inches. 

Electricity ... Number of Days Lightning 2 

Cloady Sky ... Mean Amount 4*5 

Number of Clear Days ... 5 

Meteors ... Number observed ... 

JUmarks, 

The mean barometer this month was 0*088 inch above the average ; and the mean 
temperature at Sydney 3*0 above the average. Orer the greater part of the Colony 
the September rains were wanting, and even in the few favoured spots where there 
has been some rain it has been by no means equal to requirements ; indeed^ it may 
be said tliat rain is badly wanted all over the Colony just now, and in some places 
the continued dry weather is becoming serious. During this month the great 
majority of stations had less than 2 inches. In the Upper New England they had 
from 3 to 4 inches, in parts of Riverina about the same. Ck}mparing the total rain- 
fall for the last nine months of 1885 with that for the corresponding period of 1884, 
it appeared that the fall for 1885 is, in the majority of places, in excess of 1884^ 
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GOVERNMENT OBSERVATORY, SYDNEY. 

LAnnnxi, 88* 61' 41*' ; Lonoitudb, 10^ 4" B0-81« ; Magnbtic Variation, V W ST*' 
Height above Itmn Sea-lerd, 146 feet 

OCTOBER, 1886.— GeweiulI Abstbact. 

Barometer ... Higbest Reading 80*313 on the 15ih. 

At 82° Faht., but not corrected to sea-lerel. 

Lowest Reading 29 516 on the 22nd. 

Mean Height 29*986 

(Being 0*157 inch greater then that in the aame month on an average of the preceding 26 ywn.) 

Wind Greatest Pressure ... 11 lbs. on the 22nd. 

Mean Pressure 0*7 lb. 

Number of Days Gahn ... 
Preyailing Direction ... N.E. 
(FTCTftUing direction daring the same month for the preceding 26 yean, N.E.) 

Temperatare Highest in the Shade ... 90-3 on the dlst. 
Lowest in the Shade ... 46*7 on the 18th. 

Greatest Range 28*1 on the 31st. 

Highest in the Sun ... 144*8 on the 22nd. 
Lowest on the Grass ... 40*8 on the 6th. 
Mean Diurnal Range ... 14*7 
Mean in the Shade ... 64*9 
(Being 1*7 greater than that of the same month on an average of the preceding 26 yens.) 

HtUnidity ... (Sreatest Amount 97*0 on the 12th. 

Least 42*0 on the 22nd. 

Mean *7l*8 

(Btfng 2*6 greater than that of the same month on an avenge of the preceding 26 yean.) 

Baill Number of Days 10 rain and 6 dew. 

Greatest Fall 0983 inch on the IS th. 

rr^4. 1 1? 11 r 0*856 inches 65 ft. abore ground. 

lotaliJall I^.^^Qg ^^ 15 in. above ground. 

(Being 1*694 indies less than that of the same month on an average of the preceding 26 yean.) 

Eyaporation Total Amount 3*238 inches. 

Electricity ... Number of Days Lightning 2 

Cloudy Slqr ••• Mean Amount 6*7 

Number of Olear Days ... 2 

Meteors ... Number obserred ..« 

JStemarks, 

Barometer this month has again been high— 0*157 above the average ; and the 
^mperature 1*7 above the average. October must be classed as another dry month. 
Of the 493 stations reporting, 353 had less than 1 inch of rain, 113 over 1 inch and 
less than 2 inches, and only 27 had over 2 inches, and most of these, as tisual, on 
the coast. Such rains are in the majority of cases quite inadequate to supply the 
ordinary demand for water supply and vegetation ; but in the aggrayated drought 
affecting a large portion of the Colony, such a small rainfall affords no relief. On 
the 26th of this month the Darling stopped running at Bourke ; it had been dry at 
Walgett for some time before, and there were indications of still greater dryness to 
come in that part of the Colony. 
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GOYEBNMENT OBSKRVATOEY, SYDNEY. 

LAnniDB, 38* 51' 41" ; LoRoirrDi, 10^ 4- 60-81- ; Haoitrio Vaeuxiov, 9* SG* 37' EmL 
Height above Meiai Sea-level, 140 feet. 

NOVEMBER, 1885.— Geneeal Absthact. 

Barometer ... Highest Beading 30*186 on the 2nd. 

At 82° Faht., but not corrected to sea-leTel. 

Lowest Beading 29 506 on the 6th* 

Mean Height 29*886 

(Being 0*084 inch greater than that in the same month on an average of the preceding 20 yesra) 

Wind Greatest Pressure ... 320 lbs. on the 5th. 

Mean Pressure 0'7 lb. 

Number of Days Calm ... 
Prevailing Direction ... N.E. 
(Prevailing direction during the same month for the preceding 28 yearsj S.) 

Temperature Highest in the Shade ... 97'6 on the 5th. 

Lowest in the Shade ... 62*4 on the 12th. 

Greatest Range 33*4 on the 5th. 

Highest in the Sun . . . 154*4 on the 6th. 

Lowest on the Grass ... 401 on the 12th. 

Mean Diurnal Bange ... 14*8 

Mean in the Shade ... 66*7 
(Being 0*8 greater than that of the same month on an average of the preceding 26 years.) 

Humidity .•• Greatest Amount ... 93 on the 26th. 

Least 24*0 on the 5th. 

Mean 67*1 

(Being 2*6 less than that of the same month on an average of the preceding 26 yean.) 

BaiXL NnmberofDajB 10 rain and 3 dew. 

Greatest Fall ' 0*500 inch on the 7th. 

T^«.«i T? 11 r*l*190 inches 65 ft. above ground. 

lotaiJJaU \»l*013 „ 15 in. above ground. 

(Being 2*168 inches less than that of the same month on an average of the preceding 26 years.) 

Evaporatioil Total Amount 4*518 inches. 

Electricity ... Numberof Days Lightning 4 

Cloudy Sky ... Mean Amount 5*7 

Number of Clear Days ... 2 

Keteors >•• Number observed ... 

Remarks, 
The barometer this month has been again above the average by 0*084. On the 
6th of the month a veiy heavy W.N.W. gale blew, and the greatest pressure recorded 
was 32 fi>s. on the square foot at 7 p-m. The Darling was not running this month 
between Walgett and Menindie, and the country dutricts generally are suffering 
firom drought. 

'^ Contains some which fell on the afternoon of November 80, which in the other gauge was 
recorded on December Ist. 



218 METEOROLOGICAL OBSERVATIONS. 



GOVERNMENT OBSERVATOBY, SYDNEY. 

Latrudi, as* 61' 41" ; LoKorruDB, 10^ i» 60*81« ; Maokbtic Vabiatiok, T 86' 87" Eut 
Height above Mean Sea-level, 146 feet 

DECEMBER, 1885. — Oekeral Abstract. 

Barometer ... Highest Reading 80123 on the 18th. 

At 82° Faht., hut not corrected to sea-leyel. 

Lowest Reading 29*623 on the 23rd. 

Mean Height 29 887 

(Beinfc 0*164 ^ch greater than that in the same month on an average of the preceding S6 yearsw) 

Wind Greatest Pressure ... 101 lbs. on the 24th. 

Mean Pressure 0'7 lb. 

Number of Days Calm ... 
Preyailing Direction ... B. 
(Prevailing direction during the same month for the preceding 26 years, N.E. and E.N.E.) 

Temperatare Highest in the Shade ... 93*8 on the 8th. 

Lowest in the Shade ... 56*6 on the 1st and 2nd. 

Greatest Range 270 on the 8th. 

Highest in the Sun ... 150*0 on the 8th. 
Lowest on the Grass ... 49*4 on the 1st. 
Mean Diurnal Range ... 13*2 
Mean in the Shade ... 70*8 
(Being 1*1 greater than tliat of the same month on an average of the preceding 86 yean.) 

Hnxnidity .•. Greatest Amount ... 99*0 on the 12th. 

Least 87*0 on the 9th. 

Mean 72*5 

(Being 8*4 greater than that of the same month on an average of the preceding S6 ymn. ) 

Bain Number of Days 15 rain and 7 dew. 

Greatest Fall 0*928 inch on the 14th. 

m .„! -ij.^,! C 2*044 inches 65 ft. aboye ground. 

^^**^*^* (3*991 „ 16 in. above ground. 

(Being 1*876 inches greater than that of the same month on an average of the preceding 28 years.) 

Evaporation Total Amount 4*407 inches. 

Electricity ... Numberof Days Lightning 8 

Clondy Skj ... Mean Amount 6*1 

Number of Clear Days ... 2 

KeteorS ... Number obseryed ... 

Semarks, 

Barometer this month has been 0*154 above the average, and the temperature 1*1 
above the average. The rainfall at Sydney, 3*991 inches, represents fairly the 
fall in the Sydney district. Along the coast northwards it was heavier. In New 
England, S\ to 7i inches fell. West of the Darling, and alon^ the Queensland 
Border to New England, 2k to 9| inches, very many stations having 4 or 5 inches. 
Between the Darling, Macquarie, and Lachlan, 2 to 3| inches—other parts about 
2 inches. Generally the effect of these December rains has been equiu to 10 per 
cent, of the average rainfall — bring the total fall for 1885 up to 91 per cent, of the 
average. 
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LIST OP PUBLICATIONS. 



TRANSACTIONS OF THE PHILOSOPHICAL SOCIETY OP NEW 
SOUTH WALES, 1862-1866. 

CONTEHTS. 

On the Vertebrated AnimalB of the Lower Mnrraj 'f 

and Darling — their habits, economj, and geogra- > Gerard £refft. 

phical distribution j 

On Snakes observed in the neighbourhood of Sydney Gerard Erefit. 
" Geometrical Researches" in four papers, comprising "^ 

numerous new Theorems and Ponsms, and complete > Martin Ghtrdiner, C.E. 

Solutions to celebrated Problems. Paper No. 1...) 
Researches concerning n'gons inscribed in otherS ^ ^^ Gardiner. C.B. 

ngons. Paper No. 2 \ * 

Researches concerning n'gons inscribed in curres of] ^^^^ Gardmer, C.E. 

the second degree. Paper No. 3 j 

Researches concerning n'gons iMcribed in surfaces] ^^ Gardiner, C.E. 

of the second degree. Paper No. 4 ) * 

On the desirability of a systematic search for, and '\ 

observation of, variable Stars in the Scutbem > John Tobbutt, junr. 

Hemisphere j 

On the Comet of September, 1862. No. 1 John Tebbutt, junr. 

On the Comet of September, 1862. No. 2 John Tebbutt, junr. 

On Australian Storms John Tebbutt, junr. 

Remarks on the preceding Paper, made at the ") Rev. W.B.Clarke, M.A.» 

Meeting of 7th September, 1864 ] F.G.S., &c., V.-P. 

On the Cave Temples of India Dr. Bemcastle. 

On Snake bites and their antidotes Dr. Bemcastle. 

On the Wambeyan Caves Dr. James Cox. 

Ou the Fibre Plants of New South Wales Charles Moore, F.L.S. 

On Osmium and Iridium, obtained from New South "> . Leibius Ph D 

Wales gold ] ' t • • 

On the f rospects of the Civil Service under the] i^ieut-Colonel Ward. 

Superannuation Act of 1864 ... ... ... ( 

On the Distribution of Profits in Mutual Insurance] «£ « p ii 

Societiea ] 

On the Agricultural Statistics of New South Wales C. Bolleston. 

On the Defences of Port Jackson G. A. Morell, C.E. 

On the Transmutation of Rocks in Australasia ... j j,*q g j* g g's 

On the Oology of AuKtralia E. P. Bamsey. 

The Theory of Encke's Comet ... G. R. Sraalley. 

On certain possible relations between Geological ^ n. jj Smallev 

Changes and Astronomical Observations ) ^' 

The present state of Astronomical, Ma^netical, and S 

Meteorological Science ; and the practical bearings > G. R. Smalley. 

of those subject? ... ... ^ ... ) 

On the Manners and Customs of the Aborigines of] Qgp^j^ Krcfft. 

the Lower Murray and Darling j 
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LIST OP PrBLICATIONS. 



TRANSACTIONS OF THE ROYAL SOCIETY OP NEW SOUTH 
WALES, 1867. 

VoLL 

CONTEKTS. 

Inaugural Address, by the Rey. W. B. Clarke, M.A., F.CJ.S., &c., Vice- 
President. 

Article I. — On Non-Linear OoreaolTents, by the Honorable Chief Justice 
Cockle, F.R.S., President of the Queensland Philosophical 
Society. 
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